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THE PRESENT CONDITION OF THE NATURAL 
SCIENCES IN SWEDEN. 


BY FILIP TRYBOM." 


N describing the progress of the zoological science in Sweden 
during the later decades, and that, too, in a country with 
such resources as the United States, I beg you to remember that 
though Sweden, the old country in the far north, was happy 
enough to be among the countries in which, during a compara- 
tively early period, the sciences were cultivated, the number of 
its inhabitants is less than that of the State of New York alone, 
and that its wealth, and consequently the money which can be 
bestowed upon the sciences, always has been limited. 

The homes of the study of natural history in Sweden have 
been and are still the Universities of Upsala and Lund and the 
Academy of Sciences in Stockholm, created by Linneus. The 
predccescors of Linnaeus in Upsala, viz., the Rudbecks, father and 
son, were both eminent zoologists for their time, but the collec- 
tions they brought together were totally destroyed by fire. Lin- 
nzus and his successors, Wahlenberg included, who died in 1851, 
were at the same time professors of medicine and natural history, 
thus being obliged to spread themselves over a much too large 
field of work and study. As to Wahlenberg, he mostly devoted 
himself to botany during his long-lasting professorship. It was 
not until three years after his death, or in 1854, that the first 
professorship entirely devoted to zoology was established at the 
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University of Upsala, the first professor being W. Lilljeborg, who 
is now a professor emeritus, but who, despite his seventy years, 
still remains very active and industrious. At the University of 
Lund Professor S. Nilsson and many of his pupils had already 
been working up different branches of the Swedish fauna during 
the period previous to and contemporaneous with the above 
changes in Upsala. 

In a very close connection with the Academy of Sciences in 
Stockholm is our “ Riksmuseum” (corresponding to the National 
Museum in Washington). It belongs to the government, but 
the academy is its “ Board of Regents,” elects its curators, or, 
as they are called, intendents, etc. There are three zoological 
departments,—one containing the vertebrates, one the insects, 
and the third all the other invertebrates. Besides, there is one 
department for palzeozoology. 

Our Swedish vertebrates had been made comparatively well 
known and described by S. Nilsson, Sundevall, Lilljeborg, and 
other zoologists more than twenty or thirty years ago; the in- 
sects had been studied during the first half of the century by 
Gyllenhaal, De Geer, Boheman, Zitterstedt, Dahlborn, and 
others. Compared with the insects, other classes of the inverte- 
brate animals were considerably neglected; but S. Lovén had 
written his “ Index Molluscorum litora Scandinaviz accidentalia 
habitantium ;” Diben, together with the Norwegian zoologist 
Koren, had edited their ‘‘ Review of Scandinavian Echinoderms,” 
etc. The zoological collections in the “ Riksmuseum” were 
growing fast, and in Lund Professor S, Nilsson had brought to- 
gether good collections of our vertebrates, but in Upsala the 
zoological museum belonging to the university was in a bad con- 
dition when Lilljeborg was elected a professor. Meanwhile, 
there were, and are still, some old valuable collections, as the 
types of Linné’s “ Museum Ludovice Ulricz,” all with his own 
labels, and of the insects described by Gyllenhaal, etc. The 
above-mentioned Linnean types consist mostly of molluscs, 
echinoderms, fishes, insects, and corals. Professor Lilljeborg, 
although he had very small appropriations at his disposal, estab- 
lished nearly a new museum of all classes of our Swedish ani- 
mals during his professorship. 

When the Swedish Arctic expeditions were first started new 
impulses were given to zoological studies and researches. The 
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leaders, always accompanied by a staff of younger and enthusi- 
astic naturalists, brought home very large zoological collections, 
and in that way our “ Riksmuseum” grew. I believe it now con- 
tains the most complete series of Arctic European and Asiatic 
invertebrates, especially of the marine ones. 

S. Lovén was the first to start these expeditions, going, as he 
did, to Spitzbergen in 1837. Professor O. Torell made four 
expeditions to Iceland, Spitzbergen, and Greenland, the last one 
in 1861. The expeditions of Nordenskiold of more recent dates, 
following the lead of Lovén, are too well known to require any 
further mention. 

As the first expeditions mostly were directed to Spitzbergen, 
the animal life of that Arctic region, through their efforts, was 
made thoroughly well known. 

A short enumeration of the more important papers written in 
regard to the collections from there, so far as I now can remem- 
ber them without going to original sources, may not be out of 
place in order to show how much these expeditions have con- 
tributed to zoological science. 

The mammals of Spitzbergen have been described by Quen- 
nerstedt, Malmgren, and C. H. Andersen; the birds by Sunde- 
vall, Malmgren, and Newton; the fishes by Malmgren; the in- 
sects by Boheman and A. E. Holmgren; the spiders by T. 
Torell; the crustaceans by Goés, G. O. Sars, and Lilljeborg; 
the molluscs by Loven and O. Torell; the Bryozoa by F. A. 
Smitt; the annulates by Malmgren, and some other orders of 
worms by Goés; the Oligochzta by G. Eisen. The geographical 
distribution of the animals living in the seas surrounding Spitzber- 
gen has been treated of by Malmgren, Lovén, and Quennerstedt. 

As to the zoological results of Nordenskiold’s later expedi- 
tions to the Arctic Asiatic seas and to Siberia during the years 
1875, 1876, and 1878-80, I only may mention that of his com- 
panions Stuxberg has worked up the myriapods, the crustaceans, 
the echinoderms, and the general distribution of animals in those 
waters, while Théel has reported on the birds, worms, and 
holothurians; Nordquist, another companion of Nordenskiold, 
has written up the mammals. Most of the insects which I col- 
lected in Siberia, 1876, were described by Professor J. Sahlberg, 
in Helsingfors, who during the same year travelled in the land 
of the exiles. The insects collected during the other expedi- 
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tions have been treated of by Maklin and Chr. Aurivillius; 
Collembola by T. Tullberg; spiders by L. Koch, Kramer, and 
Neuman; molluscs by Leche, Carl, Aurivillins, and Westerlund; 
worms by Wiren;.and Tunicata by Swederus. 

In order to investigate the animal life of the seas surrounding 
our coasts, the government detached a gunboat, and paid the ex- 
penses and salaries of the scientists for a series of years, the last 
being 1879. The zoological exploration of our seas and inland 
waters, as well as that of our woods and fields, is, furthermore, 
encouraged by means of yearly contributions of money by the 
Academy of Sciences in Stockholm and by the universities, this 
money being the interest of funds donated or willed by private 
persons or special appropriations by the Diet. As travelling in our 
country is cheap, and as the expeditions mostly are limited to a few 
months, the amounts fixed for each party are usually rather small. 
Larger amounts appropriated for travels for scientific purposes 
in foreign countries, and the rules and conditions in regard to 
these, are very different for every one of them. As these usually 
are the objects of considerable competition, they are distributed 
alternately between the different sciences. Thus, to mention an 
example, my present visit to North America, with the object of 
studying the fisheries of this continent, is due to such a stipend 
awarded by the Academy of Agriculture, which virtually repre- 
sents an administrative department of economy. This stipend 
is disposed of alternately by the academy just mentioned, the 
Academies of Sciences and Antiquities, and the two old univer- 
sities. 

About ten years ago a Swedish zoologist, Dr. G. Eisen, travel- 
ling by means of the same stipend, went to California, whence 
he sent home his report and the different collections made, while 
remaining there himself. The last zoologist to receive it was 
Dr. C. Bovallius, who spent it in travels through Centro-America. 

The studies of our Swedish salt-water animals have been 
greatly facilitated of late by the establishment of a permanent 
station or headquarters for these studies in a locality well suited 
for the purpose, being, as it is, sheltered by islands in such a 
way that dredgings can be done almost at any season and weather 
on different kinds of bottom and in various depths, up to one 
hundred fathoms, in a bay close to the station. The amount 
needed for its construction—I believe about thirteen thousand 
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dollars—was donated by a Swedish physician living in Brazil. 
The yearly running expenses—being only between five hundred 
and six hundred dollars—are paid by the government. In the 
laboratory there are eight working-rooms, with tables, micro- 
scopes, and small aquaria, sufficient for about a dozen students; 
and ifthere be not zoologists enough to fill these places, botanists, 
geologists, or hydrographers are admitted. There, for instance, 
Professor Nathorst (the palzobotanist) made his experiments and 
investigations in regard to the impressions and tracks formed in 
the clay by decapods, worms, etc., most of which until recently 
were supposed to be fossil sea-weeds. A collection of marine 
animals from the coast province, where the station is situated, 
is still in progress of formation, but a very good and complete 
collection of this kind has already for many years been in ex- 
istence in the zoological department of the Gothenburg Museum. 

Up to the seventh decade of this century only a few of our 
Swedish zoologists were studying comparative anatomy, histol- 
ogy, or embryology; Clason in Upsala, G. Retzius in Stock- 
holm, Lindgren in Lund,—all three professors of anatomy in the 
medical faculties—and S. Lovén being nearly the only ones 
cultivating these branches. Since that time, or at least since 
T. Tullberg was appointed a professor in Upsala, succeeding 
Professor Lilljeborg, anatomy has been carried on as the main 
branch of the zoological studies at that university. The gov- 
ernment has made appropriations for the establishment of a 
special anatomical department with its own teacher, and this de- 
partment has now an extensive collection of anatomical prepara- 
tions, partly in alcohol, but mostly consisting of dried objects, as 
stomachs, guts, hearts, lungs, livers, kidneys, and milts, prepared 
according to the system of Brunetti, greatly improved by Pro- 
fessor Clason. About one hundred students attend the courses 
in anatomy and histology in this department every year. The 
ordinary professor lectures in two different courses, one consist- 
ing of the elements of anatomy and osteology, histoiogy, etc. 
for the young medical students and for those intending to be- 
come school-teachers, the other for students intending to gradu- 
ate with zoology for their main science. The average number 
of students attending the latter course during the last years has 
been sixteen. Beginning with the Protozoa, the professor lec- 
tures on that group four hours a week during one term of twelve 
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weeks. Within each of the chief divisions of the animal kingdom 
he treats separately of its anatomy, histology, and embryology, 
winding up by giving a review of the morphological classification 
of the group. Therefore a student, if not having had an oppor- 
tunity of attending more than one term of the lectures, will never- 
theless get a fair idea of the scientific treatment of at least one 
group in its entirety, and of the present state of our knowledge 
in regard to it, as well as of how much is still to be studied and 
investigated ; he learns to recognize the common characteristics 
of the animals composing the group, and to judge of the probable 
courses its genera and species have followed in being evolved 
from more generalized types. 

After having graduated with the degrees of candidate and licen- 
tiate of philosophy, and before becoming doctors, the students 
have to publish and in an official discussion defend a treatise 
relating to their special science. As I have the three last zoolog- 
ical dissertations handy, I brought them with me to this meeting 
as examples. The first one, by Wiren, is about the circulatory 
and digestive organs of some families of Annulata; the second, 
by Fristedt, on the Swedish sponges, and the third, by Appelldf, 
about Japanese cephalopods. 

At the recently established high school in Stockholm the 
study of zoology is carried on nearly on the same plan as in 
Upsala, but not to the same extent, nor with the same resources. 
Two young lady students—A. Carlson and C. Westling—at this 
high school have recently published some anatomical treatises, 
the only zoological papers ever written by any Swedish lady, as 
far as I know. 

The larger and more important works published by the Swe- 
dish zoologists of late years, as, for instance, Lovén’s Echino- 
derms, T. Torell’s Spiders, T. Tullberg’s Podurids and his histo- 
logical treatises, H. Théel’s “ Challenger” Holothurians, Lillje- 
borg’s Swedish Mammals and Fishes, Thomson’s Coleoptera, 
Neuman’s Hydrachnids, P. Olson’s Entozoa, etc., are more or 
less known on this side of the Atlantic, so that I need not 
mention them further. But the great work by Professor G. 
Retzius on the Morphology and Histology of the Ear of the 
Vertebrates, the most extensive Swedish zoological publication 
of recent date, has perhaps failed to reach many of the natural 
history libraries in this country, because he is a professor at an 
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exclusively medical institution, and as this work is printed and 
published at his own expense, and not as a part of any public 
reports or proceedings. Professor T. A. Smith’s book on Sal- 
monides and Coregonides, just issued, may perhaps likewise not 
yet have been received here. 

Before leaving our Swedish zoologists I wish to mention the 
work that some of them are engaged in at present. Their Nestor, 
Professor S. Loven, now seventy-seven years of age, is revising 
the Echinoderms described by Linnzus. Professor Lilljeborg 
is publishing his book on the Scandinavian Fishes, and, after 
having finished that work, he intends to publish a volume on the 
Entomestraca. Théel is working on the Holothurians collected 
on board the United States steamer “ Blake.” C. Bovallius is 
busy with the Hyperidz and the parasitic Isopods, C. Aurivillius 
with the Lepadida, F. Fristedt with the Sponges contained in our 
“ Riksmuseum.” 


FIDDLER-CRABS. 
BY J. M‘NAIR WRIGHT. 


Y most intimate friends at the seaside are the ill-tempered 
but handsome fiddler-crabs,—Gelasimus of science. I en- 

joy their beauty and their ability, but am no doubt cordially 
hated by them for my interference with their domestic affairs. 
There is an intensity to their action which is seldom met with 
among the lower inhabitants of the shore. I have watched them 
by the hour and have never tired. Their holes dot the beach in 
favored localities, and near each hole is a small heap of sand 
brought up from below by the industrious digger, whose cellar 
never seems large enough. I have noticed that there is a corre- 
spondence between the noise made in seating one’s self near a 
hole and the length of time that elapses before the worker ap- 
pears, and that his first appearance is made with extreme caution. 
There can be no question about his sense of hearing. A rap 
near the hole keeps him down a long time, conversation in the 
vicinity has the same effect, and then when he does venture to 
appear at his door, it is with the most timid air. He protrudes 
but a portion of his body and then carefully examines his sur- 
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roundings. A sharp, shrill whistle when he is out causes him to 
dart in like a flash, but repeat it several times and he gains cour- 
age and now exhibits his curiosity. His whole body becomes 
attention. He erects himself and elevates his stalked eyes,—a 
better picture of listening it would be difficult to find. 

It is the male fiddler that does the house-building. When 
undisturbed he remains below from half a minute to two minutes, 
and then reappears with his large claw folded close against the 
body and on it an armful of sand. Reaching the door, he gives 
the arm a quick flirt and throws the sand with considerable accu- 
racy upon the heap. After discharging the load, the pert eyes 
are erected and Gelasimus looks about. If an animal's actions 
express anything, he certainly listens at the same time, and, in 
my opinion, his interest centres in the stage of the tide. I have 
never seen a mention of this watchfulness, but hundreds of ob- 
servations have convinced me that the fiddler does keep watch 
of the tide. When the tide is well out he exhibits less concern, 
but makes his trips in and out of his hole as rapidly as possible ; 
but as the tide comes in his actions change: the watchfulness 
and the appearance of listening are more marked. When but a 
few minutes—it may be a quarter of an hour—remain before the 
incoming tide will cover his home, he stops digging and makes 
excursions for food, which he carries to his larder below. As 
the tide advances these excursions are shorter. He looks before 
each run, and seldom fails to bring in some toothsome morsel. 
In this connection I have noticed three points: he is never 
caught by a wave as it rolls up the beach, he never comes out 
after a wave rolls over his dwelling, and he never stays in his 
burrow a wave too soon. He does not close his door with his 
big claw, as sometimes said. He knows too well that this is not 
necessary, for the first wave that rolls over his home will fill 
up the hole with that very sand that he has so laboriously ex- 
cavated. 

When the tide is well out the fiddler does not stop digging to 
collect food. His plan is to first build his house and then stock 
it with provisions. He will not, however, refuse to take any food 
which comes in his way, even when most busily engaged in his 
excavations. When the proper time comes he finds his food in 
the line of foam and sea-weed left by the successive waves as they 
come up the beach. Here he finds a fine bill of fare——flies, mos- 
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quitoes, and the like, which are caught and left half drowned by 
the incoming wave. I once saw a fiddler running back to his 
hole and bearing a round red ball which looked like a drop of 
blood and which offered a brilliant contrast with his own pale 
tan color. I caught him at his door and took from him a living 
“Jady-bird.” Released, the crab quickly disappeared below, and 
there he remained a long time, evidently afraid to come out. But 
the need of provision and the advancing tide at length drove him 
out. Coming up, he found his lady-bird lying just at his door; 
he snatched it eagerly and scuttled backwards down the burrow 
to put it with his other goodies. 

The muscular strength of these crabs is considerable. There 
is an enormous element of error in contrasting the work of any 
small animal with that of the “lords of creation,” but it is fasci- 
nating. Imagine a man in digging to take a load of earth or 
sand at each shovelful which equals one-fourth his own size and 
weight, throw it from six to twelve feet, and continue this be- 
tween two tides until he had a pile from eight to fourteen feet in 
height. What a Hercules he would be! I have often tried the 
strength of the fiddler in another way. When he is below I 
have laid a bit of stick or shell lightly over his hole. If this be 
very light, his upward rush removes it and he does not appear 
to have the slightest curiosity or alarm; nor is he delayed below 
by the darkening of his hole,—a curious fact when one considers 
his powers of sight. If the shell be a little larger, his first rush 
does not remove it, although it shakes with the shock. He re- 
tires, and is apparently alarmed, for an interval elapses before he 
comes up again, this time with more force. I have seen a crab 
thus dislodge a pebble twice the size of his body and much more 
than his entire weight, causing it to fly into the air two or three 
inches. He does not remove the obstacle with his big claw, for 
he immediately comes out with that loaded with sand as before. 
He charges against it and knocks it away with a blow like a 
miniature battering-ram. This covering the hole, if silently done, 
does not seem to alarm the crab or excite its suspicion. 

The fiddler, unlike most of his relatives, is a family crab. His 
wife cannot dig or clean out the dwelling, for she lacks the large 
claw which is such a useful member in the male. She is not a 
gad-avout. She is content to stay below, and is far less fre- 
quenily seen than are the males. 
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The males are very pugnacious, rivalling ‘the oft-described 
hermit-crabs in this respect. When two meet they almost inva- 
riably threaten each other, if they do not at once fall to blows. 
If the tide is almost up to their homes they seem to agree to 
postpone the battle, but at other times they quickly begin the 
fray. When the foe is in sight the crab, whose body has been 
close to the sand, its legs spread out, its big claw folded close 
against the body, at once puts its forces on a war-footing. The 
slender legs are drawn in, and, walking on the tips of his toes, 
he elevates his body high in the air and puts his large claw, at 
once an organ of offence and defence, at an angle of forty-five 
degrees. His eyes are elevated, so as to obtain a clear view, and 
then he flings himself towards his opponent. As he does so he 
draws down his eyes for safety and still further extends his big 
claw, with which he tries to grasp his antagonist, who, in the 
mean time, has been going through similar preparations. The 
loss of a limb is not such a serious affair to them as it is to 
larger warriors. The wound caused by the amputation soon 
scars over, and when the next molt takes place a new limb ap- 
pears just like its predecessor, only smaller. At a subsequent 
molt it gains its proper size. 

The fiddler has no feature more curious than his power of 
packing or doubling himself up. The door to his underground 
home looks scarcely larger than his square compact body, and 
yet, when alarmed, he goes into it like a flash. He runs to the 
opening and then folds down those curiously mobile eyes, packs 
away his eight walking-legs and his big and little claws, and 
disappears below. Unless you have actually watched him, you 
can hardly believe that the fiddler which you saw a moment 
before hurrying across the beach and waving his hands with 
those gestures which have given him his name has darted into 
that small opening. You are more inclined to think that, like 
the people in the fairy tales, he has donned his cap of invisibility 
and that this explains the mystery. 
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METSCHNIKOFF ON GERM-LAYERS.' 


TRANSLATED BY H. V. WILSON. 
(Concluded from page 350.) 


F we consider all that has been said on the theories in question, 
we cannot but see that they fail to establish the connection 
between the various embryological phenomena,—to combine them 
under one point of view, so to speak,—and that, moreover, they 
display a lack of physiological explanation. Some other theory 
must, then, be invented. In my studies on the Sponges (8) I very 
cautiously made a few remarks which, as I thought, agreed with 
what we knew of the way in which the endoderm was formed 
among the lower Metazoa, and which could be brought into har- 
mony with the phenomena of intracellular digestion. I stated 
my belief that the endoderm did not appear in the beginning as 
a sac-like stomach with a terminal opening, such as one finds in 
the gastrula, but that behind these structures lay a long historic 
process, recorded in the formation of a solid parenchyma, in which 
digestion is intracellular. This parenchyma did not appear all 
at once, but was gradually formed from superficial blastoderm 
cells that migrated into the central cavity. There finally arose 
a two-layered parenchymella, which, by abbreviation of the em- 
bryonic process, along with the advancing differentiation of the 
digestive apparatus, became changed into a gastrula. At that 
time (1879) it was impossible for me to refer to any highly- 
developed Flagellate with animal nutrition. I therefore tried to 
find some foundation for my views in the development of Volvox, 
and in this connection made the following remark: “ In my opin- 
ion it is time to begin looking for some low organisms in which 
the nutritive cells, perhaps after having taken in food, leave their 
usual position at the surface of the ‘colony,’ and come to lie 
within the central cavity” (p. 382). Shortly afterwards (July, 
1880) Saville Kent discovered a most interesting form of Flagel-~ 
late colony, which he introduced to science as Protospongia 
hackeltt (20). The individuals of a colony are at first regularly 
arranged at the surface. Some of these assume a pronounced 
amceboid shape, and migrate into the interior of the mass of 
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jelly, which serves to unite the members of a colony (Fig. 1, a). 
Here the amceboid individuals remain, to divide and suffer further 
changes, which Kent interprets as evidences of sporulation 
(Fig. 2, s). Whether the adoption of the amceboid form, together 


with the migration into the jelly, is in any way connected with 
the state of nutrition, cannot be asserted at present, since the 
phenomena involved are quite unknown. In view of the fact 
that the sporulation is as yet an open question, I hazard a guess 
whether the numerous granules seen by Kent be not either bits 
of indigestible stuff about to be cast out, or else particles of food 
just taken in. It would be extremely interesting to study more 
closely the genus Protospongia (also the second Protospongia 
form described by Oxley, and consisting of numerous individ- 
uals), paying special attention to the phenomena of nutrition 
and propagation. Meanwhile we may accept the fact that this 
Choano-Flagellate possesses two forms of individual, which nat- 
urally can pass one into the other,—a flagellate and an amceboid 
form, the latter of which is able to migrate from various points 
of the surface into the common mass of jelly. Protospongia 
thus offers such an unmistakable likeness to certain two-layered 
sponge-larve (for instance, the larva of Aplysina sulphurea de- 
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scribed by F. E. Schulze (33) ), that we may suppose the differ- 
entiation of an ameeboid form of individual to have been the first 
step in the historic development of the endoderm. 

At any rate, I believe the peculiarities of Protospongia can be 
more easily harmonized with my view (called by some writers 
the Parenchymella theory) than with any of the above-discussed 
theories of other investigators. But how does the Parenchymella 
theory agree with the facts of embryology in general, and of the 
Medusa, as given in the preceding part of the book, in particular? 
In discussing this question we must, in the first place, recall the 
a priort conclusion to which I came regarding the multiplication 
of the hypothetical Metazoo-Flagellata. Reasoning from the 
fact that the first three segmentation planes (sagittal, frontal, and 
equatorial) in so many and various groups of animals follow the 
three dimensions of space, and consequently represent transverse 


and longitudinal division, I concluded that the ancestors of the 
Metazoa also possessed these two kinds of division. Gradually, 
however, the direction of division became more fixed, so that 
while one form divided exclusively or predominantly in a longi- 
tudinal plane another related form divided transversely. That 
such a condition of affairs as we have here sketched is not im- 
possible is shown by the life-history of the several species of 
Salpingoeca already referred to. We must therefore suppose 
that in our colonies of Metazoo-Flagellata certain of the super- 
ficial cells became amoeboid and migrated into the centre of the 
colony, as occurs to-day in Protospongia, and that certain other 
cells divided transversely into two segments, one of which re- 
tained its position at the surface, while the other came to lie 
within the central space. Figure 3 illustrates these processes in 
a diagrammatic fashion. This double method of forming the 
endoderm, by the immigration of some cells and the cutting off 
of the central segments of others, is actually employed in those 
species that have a mixed delamination. For instance, Polyxenia 
leucostyla (Fig. 4). In the next place, transverse division became 
predominant in some forms (Fig. 5) and longitudinal division in 
others, in which latter case the endoderm was formed by the 
immigration of superficial cells (Fig. 6). In this manner mixed 
delamination split up into primary delamination, on the one 
hand, and multipolar immigration, on the other. Secondary 
delamination is to be regarded as a mere modification of mixed 
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delamination, from which it is distinguished by the late appear- 
ance of any difference between the ectoderm and endoderm cells. 

It is necessary to assume that multipolar immigration is a 
more primitive form than unipolar immigration (Fig. 7), since the 
contrary supposition leads us into great difficulties, as we have 
already seen. The transition from a multipolar to a unipolar 
immigration (where the seat of migration is always the hinder 


end of the larva) is, on the other hand, an easy conception, 
especially as the latter is prone to occur in blastula larva that 
are very active, while the former is observed in motionless or 
sluggish embryos. It is as well to recall here the great pre- 
dominance in the metagenetic Medusz of cell-immigration over 


transverse division, 

If there be no difficulty in deriving unipolar from multipolar 
immigration, there is likewise none in reducing invagination to 
the former. We learned in the third chapter that Laodice cruci- 
ata is distinguished from other metagenetic Craspedota by the 
fact that the posterior pole of the blastula is occupied by a con- 
tinuous area of transparent cells. These cells, however, do not 
immigrate all at once, but one after another as in other Medusz 
(Fig. 8). There is then formed a parenchymatous endoderm, 
which gradually acquires a cavity, the endoderm becoming 
epitheliar. The stage with the area of transparent cells is 
strikingly like the blastula stage of Mausithoé marginata, Atlas, 
Plate X. (invaginate gastrula), in which the cells at the posterior 
pole likewise differ from the other cells of the body. Let us 
suppose the development of Laodice to be still further abbre- 
viated. The endoderm cells, still at the surface but already dif- 
ferentiated, will no longer immigrate one at a time, but will in- 
vaginate in a body, and thus in a more direct way establish a 
gastric cavity (Fig.9). The invagination of those cells that are 
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the first to differentiate, once accomplished, the neighboring parts 
of the blastoderm are also involved in the process, and the invag- 
inated sac gradually becomes larger. The next stage in the pro- 
cess of abbreviation is not to be observed in the Medusz. We 
may conceive it to consist in the still earlier differentiation of 
the endoderm cells, as a result of which all the cells destined to 
invaginate are already marked out in the blastula as peculiar 
elements. The flattened blastospheres found in Lumbricus and 


the Ascidians, for instance, must be looked on as having been 
formed by some such abbreviation. In these blastospheres the 
ectoderm and endoderm areas are about equal. It needs no 
explanation to see that this early differentiation of the endoderm, 
carried far enough, will lead to the amphiblastula, will then make 
itself perceptible in the segmentation, and will finally be ex- 
pressed in the structure of the egg itself. 

It has been generally acknowledged since Kowalevsky’s work 
on Euaxes that an amphigastrula (epibolic gastrula) may arise 
from an archigastrula by precocious differentiation. But it must 
also be admitted that a similar form (to the amphigastrula) may 
be derived from a mixed delamination by means of unequal seg- 
mentation. This latter view is supported by Polyxenta leucostyla. 
(The segmentation of this medusa is variable and in some eggs 
decidedly unequal, in which case the segmenting eggs strongly 
resemble epibolic gastrule.) It is thus evident that amphigas- 
trula may come by two different ways from two different starting- 
points, and this embryonic form is hence polyphyli*':. 
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From our point of view the endoderm must be regarded as an 
aggregate of cells, which were originally derived from the blas- 
tosphere by immigration or transverse division, and which then 
became associated together to form a mass of amceboid ele- 
ments. The gastric cavity, as well as the mouth, must be re- 
garded as later acquirements, whose appearance, however, in the 
ontogeny of certain forms has been so accelerated as to lead to 
the direct production of a gastrula. 

Balfour (29), who has declared against the parenchymella 
theory, admits “ that it fits in very well with the ontogeny of the 
lower Hydrozoa.” Now that our knowledge of the facts is 
much greater than it was when this quotation was written, the 
harmony is still more marked. Balfour says in the same place 
(vol. ii. p. 285) that the passage from the protozoan to the meta- 
zoan state postulated by this theory strikes him as “ very im- 
probable in itself.’ But I cannot answer this criticism, since the 
assertion is made without any attempt to support it by argu- 
ment. Much more precise are Bitschli’s objections, which, 
however, concern the physiological side of the question exclu- 
sively. After a short account of my views, he remarks as fol- 
lows (I. c., p. 418): “It seems to me that the endoderm cells, 
whose special business it is to take in food, would lose rather 
than gain by migrating into the interior of the colony. Without 
the simultaneous formation of a mouth, for which neither this 
nor Lankester's hypothesis can offer any reason, the immigration 
of the endoderm cells would be a decided disadvantage, since 
they then, so to speak, lock themselves in.” When I first de- 
scribed my theory of the formation of endoderm by immigra- 
tion (8), I referred to Volvox, in which the reproductive individ- 
uals leave the surface of the colony for the central cavity. At 
the present time I can also refer to the immigration of individu- 
als that takes place in Protospongia, and which is certainly not 
without advantage to the colony in general. There are, more- 
over, @ priori considerations to be taken into account. The 
individuals of a colony of Flagellata must first have become 
dissimilar, and this dissimilarity must then have given rise to a 
further differentiation. While some individuals were especially 
enabled to take in food, others were altered with reference to 
the locomotion of the colony and the attraction of food-parti- 
cles. In motile colonies it must be of the greatest advantage 
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for the heaviest individuals, and consequently those laden with 
food, to move as near as possible to the centre. Another advan- 
tage would be gained if the nutritive persons were enabled to 
pursue their calling under the best possible circumstances. Now 
we know that many Flagellata pass from a monad into an amoe- 
boid stage, and it is especially in the latter that they feed. I 
will quote Biitschli’s account (23): “In a large number of mo- 
nads food is only taken in at a particular spot, which is almost 
always at the base of the flagellum. There is no doubt of this 
fact, and it is equally true, on the other hand, that certain of 
these forms, which have been observed to pass occasionaily into 
the ameeboid condition, are, during this condition, able to take 
in food at other points of the body.” It is easily conceivable 
also that the nutritive individuals should multiply more rapidly 
than the others, and a connection might thus be established 
between an unusually large food-gsupply and multiplication. Still 
another cause for the occurrence of immigration is found when 
we consider that a colony could not increase its superficial area 
beyond certain limits. This fact must have exerted great influ- 
ence on swimming colonies especially. Since increase in the 
number of individuals in our colony was sure to lead to increased 
activity, it was manifestly advantageous that cells, for which no 
room could be found at the surface, should adapt themselves to 
a life in the interior. The difference between individuals of the 
same stock was probably for a long time a mere quantitative 
difference: the locomotor cells attracted particles of food by 
means of the currents set up by their flagella, and also took in 
some of the smaller particles, as in certain Coelenterates to-day, 
where the ectoderm cells occasionally take in bits of food (9). 
The amoeboid individuals inside were, on the other hand, able to 
devour larger bodies, which the locomotor cells could not mas- 
ter. When thus engaged, the amceboid cells were very probably 
near the periphery, and no doubt made use of the numerous 
pores penetrating the superficial layer in order to get at the bits 
of food lying on the surface. For analogies to such a perform- 
ance I may refer to the fact that in Halisarca pontica, under 
certain circumstances (8), foreign bodies are devoured by amee- 
boid cells, and that in many of the lower animals the same is 
done by mesoderm cells. The differentiation gradually made 


greater progress in the path thus marked out. The locomotor 
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cells lost more or less completely the nutritive function, which 
became concentrated in the amoeboid phagocytes. The very 
fine pores between the outer cells became larger, and formed 
mouth-openings similar to those so richly scattered over the 
surface of a sponge. As the colony more and more took upon 
itself the character of an individual (of the second order), the 
superficia! persons (of the first order) became differentiated into 
an ectoderm or kynoblast, while the internal amceboid persons 
united to form a phagocystoblast (parenchyma or meso-endo- 
derm). When the cells of the latter, acting independently, were 
not able to master unusually large particles of food, they formed 
a plasmodium, such as is often observed around large foreign 
bodies in the endoderm of Siphonophores or in the mesoderm 
of many animals. The metazoon, now provided with two primi- 
tive organs, steadily increased its activity, and in consequence 
the need of an abundant food-gupply was likewise increased, so 
that it became necessary to prey upon vegetable and animal 
organisms of considerable size. To do this some entrance 
larger than that afforded by the pores was required, and one or 
more unusually wide openings arose, which ultimately led to the 
formation of a mouth. 

The differentiation of originally uniform individuals into loco- 
motor individuals and phagocytes finds many analogies in exist- 
ing animals. In the lower Ccelenterates, such as Hydro-polyps, 
actinias, certain Medusz (Oceania, Phialidium, Cunina), the en- 
tire endodermal lining of the gastrovascular system is able to 
feed upon bodies in the intracellular fashion. In consequence 
of this each endoderm cell is at once a phagocyte and a loco- 
motor individual, in those cases at least where the endoderm 
cells are flagellate. In other Ccelenterates, for instance, in 
Aglaura among the Craspedota, in Siphonophores, and Ceteno- 
phores, the endoderm is differentiated into ameeboid epithe- 
lium cells, which alone take in food-particles, and into flagellate 
epithelium cells, whose business it is to keep the current going, 
but which cannot take in foreign bodies. In the Sponges we 
find similar phenomena. In many representatives of this class 
the flagellate endoderm cells act also as phagocytes, while in 
some silicious sponges this latter role is exclusively in the hands 
of ameeboid cells, the flagellate epithelium serving only to keep 
up the current of water. 
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It is evident enough that the migration of some individuals 
from the surface into the interior, which was probably filled with 
jelly, does not exclude the occurrence of transverse division in 
other individuals. It is also evident that the superficial portion 
of a cell which has thus divided might, when differentiation 
began, retain its original position, while the central portion lived 
on in the interior as a phagocyte. 

The transitional form between the Metazoa and Flagellata has 
been called by me in a previous publication Parenchymella. I 
would like now to change the name to Phagocytella, for the 
reason that the latter suggests a very characteristic peculiarity 
of the form in question. The Phagocytella, as we have already 
learned, was characterized by the possession of two primitive 
organs, a kynoblast and a phagocytoblast, which were not as yet 
so sharply separated from each other as are the germinal layers 
of most Metazoa. Very probably the phagocytoblast continued 
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for a long time to receive recruits from the kynoblast, in the 
shape of immigrating cells. As regards the development of 
Phagocytella we feel safe in supposing that the eggs (sexual 
multiplication must already have been acquired) underwent an 
equal segmentation, in which the divisions of the blastomeres 
followed the three dimensions of space; and that a blastoccel 
appeared very early, which was gradually filled up by immigrant 
cells and by the central portions of other cells that had suffered 
transverse division. 

The Phagocytella theory is in harmony with our morphological 
and physiological knowledge of the Sponges. Indeed, it was in 
the study of this group that the theory had its origin. The em- 
bryology of the Sponges exhibits almost more variety than does 
the development of the Medusz; at least, although far from 
being sufficiently studied, it reveals the several processes of 
immigration, delamination, and invagination. In general, then, 
what has been said for the Medusz will describe the various 
ways in which the endoderm is formed among the Sponges. 
The primitive organs of the latter group, however, have pro- 
gressed relatively but a short distance from their original state ; 
it is for this reason that it is difficult to homologize the layers of 
a sponge with the germinal layers of other Metazoa. The “ endo- 
derm” often shades into the ‘‘ mesoderm,” the two structures 
being in the most intimate connection (8); I therefore think they 
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must be regarded as together forming a phagocytoblast. This 
conception is not in the least weakened by the fact that the cells 
forming these layers do not appear all at once, but often gradually 
migrate from the ectoderm (for instance, in Halisarca). The 
organization of the Sponges presents no peculiarities such as 
to justify us, along with Balfour and Biitschli, in separating the 
group from the other Metazoa. In this respect, therefore, I fully 
agree with most students of the Sponges, more especially with 
K. Heider (30). The lack of a mouth-opening, or in other words, 
the presence of numerous pores of entrance, can only be accounted 
as an important distinction, when an unwarranted genealogical 
significance is ascribed to these structures. From the stand-point 
occupied by the Phagocytella theory, these peculiarities of the 
sponge body are easily explicable. Again, the predominant part 
played by the ameeboid cells in taking in food would only give 
cause for surprise in case it were possible to speak of a differ- 
entiated mesoderm in the Sponges. But in this group there 
still endures a phagocytoblast, which must be regarded as the 
common foundation of endoderm and mesoderm; and conse- 
quently the role of the amoeboid cells presents no difficulties. 
About a year after I had given in my “ Studies on the Sponges” 
a general sketch of my views, Balfour arrived at conclusions 
regarding the phylogeny of the Ccelenterates which were in per- 
fect accord with the principles of the Phagocytella theory. 
“ Paradoxical as it may seem,” says the English embryologist 
(29) (p. 147, vol. i.), “it appears to me not impossible that the 
Coelenterata may have had an ancestor in which a digestive tract 
was physiologically replaced by a solid mass of amceboid cells. 
This ancestor was perhaps common to the Turbellarians also.” 
It is very surprising that Balfour, believing this, was so strongly 
in favor of the gastrza theory, and regarded the parenchymella 
theory as improbable in itself. More recently Gotte (34) has 


* As early as 1877, in a paper on the digestive organs of fresh-water Turbellaria 
(** Memoirs of the Natural History Society of New Russia,” vol. v.), I wrote as fol- 
lows: “If the Turbellaria are actually parenchymatous animals, it is evident that in 
this respect there is a fundamental similarity between the lower representatives of 
two types of the Metazoa (Coelenterata and Vermes); that is, between Sponges and 
Turbellaria. If we compare the larve of the first group, particularly the Amor- 
phina larvze described by O. Schmidt, with the lower Turbellaria, we are at once 
impressed with the probability that these two classes are much more closely related 


than has hitherto been supposed.” 
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published, without referring to Balfour or myself, a repetition of 
the view that a close relationship existed between the ancestors 
of the Coelenterates and Turbellaria (Accela), and that the endo- 
derm in the primitive Metazoa was in the shape of a parenchyma. 
From this paper it may be inferred that the number of students, 
who feel themselves compelled to postulate a Phagocytella-like 
condition, is gradually increasing. The latest researches on the 
anatomy of the Accela (by Kleinenberg, Pereyaslawzew, Yves, 
‘ Delage, and myself) confirm the statement of Graff, that a me- 
soderm and nervous system are wanting in these Turbellaria. 
The fact also remains that the digestive organs of the Accela 
have preserved a very primitive condition, though it has recently 
been asserted that these worms possess an unmistakable digestive 
cavity. 

On the contrary, the true Accela exhibit an endodermal plas- 
modium containing vacuoles of various sizes, which may imitate 
the appearance of a special digestive cavity. I was best able to 
make out these facts on a transparent pelagic form of great 
beauty, which I obtained at Messina (where it has been several 
times studied by Kleinenberg), and which fully convinced me of 
the truth of the statement just made. It appears from the em- 
bryological investigations of Miss Pereyaslawzew (35) and of 
Repiachoff (36), that in the Accela studied by them the seg- 
mentation is followed by a gastrula stage. The latter author 
concludes from this fact that the Accela are degenerated worms. 
But the formation of a gastrula is by no means to be uncon- 
ditionally regarded as a genealogically primitive process. In 
the development of the Medusz we saw that the gastrula (in one 
case as the archigastrula of Nausithoé and Pelagia, in the other 
as the epibolic gastrula of Polyxenia leucostyla) might arise poly- 
phyletically from totally different methods of forming the endo- 
derm. It is quite possible, then, to regard the occurrence of a 
gastrula in the course of development as a secondarily acquired 
embryonic adaptation. Finally, I must remark that not until 
the work of Miss Pereyaslawzew and of Repiachoff has been 
published in full should an ultimate decision regarding the gas- 
trula of the Accela be expressed. 

Since my view supposes that gastrula forms may arise inde- 
pendently in the course of embryonic development, on its adop- 
tion many difficulties encountered by the gastraza theory are 
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either solved or escaped. In this connection I refer to my 
“Studies in Comparative Embryology” (10), where I have dis- 
cussed this side of the question. Blochmann (37) and Sedgwick 
(38) have recently endeavored to rescue the gastraa theory by 
once more propounding the view that the mouth and anus have 
both been formed from a slit-like blastopore. The evidence on 
which this view is based consists of Balfour’s study of Peripatus, 
and of observations on Aplysia and other Gasteropods. The 
authors believe, however, that a slit-like blastopore which gives - 
rise to both mouth and anus, may be assumed to occur in the 
Metazoa generally. But the gastraza theory is not thus freed of 
its main burden, for, if we accept this assumption, the radial 
gastrulae of the Echinoderms, Pilidium, and Polygordius must 
be looked on as larval forms secondarily modified to a great 
degree, while the embryos of the Gasteropods, Peripatus, Insects, 
and Worms with a slit-like blastopore would represent the con- 
dition of the primitive gastrula. In like manner the regular 
blastospheres of the former animals would have to be regarded 
as the modified descendants of the amphiblastule, rich in yelk, 
of the latter. 

The genealogy of the anus, which is not satisfactorily eluci- 
dated by the theory just discussed, is to be traced in a series of 
stages such as we have assumed to occur in the development of 
the mouth. In the lower Metazoa we observe two (Ctenophora) 
or more openings for the exit of the excreta, just as in the 
Sponges there are numerous openings for the entrance of food. 
In some of the Medusz belonging to the family Lafceide 
(AEquorea, Tima) the numerous excretory openings of the gas- 
tro-vascular system are seated on special papilla; some of the 
Polycladz possess similar excretory openings on various parts 
of the body. In Cycloporus (39) Lang observed the extrusion 
of some drops of fluid containing differently-colored concretions 
through such external openings of the digestive apparatus. This 
observation is all the more significant because the Polycladz 
possess, besides these openings, a special excretory system. 

While one portion of the phagocytoblast developed into the 
endoderm, in which the originally amoeboid cells gradually as- 
sumed an epithelial character, another portion of the same prim- 
itive organ gave rise to the mesoderm. The latter originally 
appeared in the shape of solitary migratory cells, which contin- 
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ued as before to function as phagocytes. This condition is found 
in many Ceelenterates (where, however, in certain cases, addi- 
tional cells migrate from the ectoderm, as in Corals, according 
to Kowalevsky and Marion), in Echinoderms, many Worms, etc. 
In some forms the whole mesoderm, in others only a part, per- 
manently retained the original phagocytoblast condition. With 
many of the latter it came to pass that the mesoderm was formed 
by means of special sacs, which were constricted off from the 
endoderm. The cells of which these sacs were built ceased 
more or less completely to play the part of phagocytes. Such 
a condition appears in the Ambulacraria and in Vertebrates. 
In other animals with a simpler development,—for instance, 
Worms, Molluscs, and many Arthropods,—such mesoderm sacs 
have been looked for in vain; so that in these animals it is pos- 
sible that the entire mesoderm has been derived from the origi- 
nal phagocytoblast without the aid of special endodermal sacs, 
though probably with some help from the ectoderm. In such 
cases the mesoderm has been able gradually to differentiate itself 
into a somatopleure and a splanchnoplcure, without running 
through a sac-like stage. In Arthropods with a large amount 
of food-yelk the mesoderm is functional at a very early date, 
it being the habit of the mesoderm cells to devour the yelk- 
globules. Under such circumstances it can be understood how 
the mesoderm, even within the most recent time, has often been 
taken for the endoderm. In its origin dependent on the pha- 
gocytoblast, in part also on the kynoblast, the mesoderm sooner 
(Ctenophora) or later acquires its freedom and appears as a special 
germ-layer, which plays an important part in the development of 
the embryo. In opposition to the authors who think the meso- 
derm had its origin in sexual organs or muscles, I believe it was 
originally a part of the phagocytoblast, and as such took part 
in the inception or absorption of food. The importance of the 
mesodermal phagocytes in physiological and pathological pro- 
cesses, as well as the morphology of the mesoderm, have been 
discussed by me in other papers (7, 9, 10, II, 12, 13), to which I 
may refer, and thus avoid repetition. 

In conclusion, I wish to say that not until we are enlightened 
to the utmost as regards the primitive condition of the Metazoa 
will it be possible to place comparative morphology on a safe 
basis. But so long as the question of the germinal layers is 
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in 


vestigated in the anti-genealogical manner, all questions of 


greater importance will present the most invincible difficulties. 
For this reason I think that, in the absence of actual knowledge, 
hypotheses dealing with the early history of the germ-layers are 
not wholly unjustifiable. 
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BY E. LEWIS STURTEVANT, A.M., M.D.” 


(Continued from page 333-) 


THE Beer. Leta vulgaris, var. y L. 


HE beet is essentially a modern vegetable. It is not noted 
by either Aristotle? or Theophrastus,3 and although the 
root of the chard is referred to by Dioscorides and Galen,‘ yet 
the context indicates medicinal use. Neither Columella, Pliny, 
nor Palladius mention its culture, but Apicius,$ in the third cen- 
tury, gives receipts for cooking the root of the Beta, and Athe- 
nzus,° in the second or third century, quotes Diphilus Siccineus 
as saying that the beet root was grateful to the taste and a better 
food than the cabbage. It is not mentioned by Albertus Magnus? 
in the thirteenth century, but the word Jefe occurs in English 
recipes for cooking in 1390. 
Barbarus,® who died in 1493, speaks of the beet as having a 
* Director of the New York Agricultural Experiment Station, Geneva. 
? Aristotle, Scaliger’s ed., 1566, 29. 3 Theophrastus, Bodzeus’s ed., 1644, 778. 
4 Ex Fuchsius, De Stirp., 1542, 807. 5 Apicius, lib. iii. c. 2, ii. 
6 Turre, Dryadum, etc., 1685, 443. 
7 Albertus Magnus, De Veg., Jessen’s ed., 1867. 
§ Barbarus in Ruellius’s Dioscorides, 1529, 124. 
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single, long, straight, fleshy, sweet root, grateful when eaten, and 
Ruellius,’ in France, appropriates the same description in 15 36, 
as does also Fuchsius? in 1542; and the latter figures the root 
as described by Barbarus, having several branches and small 
fibres. In 1558, Matthiolus3 says the white and black chards 


are common in Italian gardens, but that in Germany they have 
a red beet with a swollen turnip-like root which is eaten, In 
1570, Pena and Lobel* speak of the same, but apparently as then 
rare, and in 1576, Lobel5 figures this beet, and this figure shows 
the first indication of an improved form, the root portion being 
swollen in excess over the portion by the collar. This bect may 
be considered the prototype of the long red varieties. In 1586, 
Camerarius® figures a shorter and thicker form, the prototype 
of our half-long blood beets. This same type is figured by Dale- 
champius? in 1587, and also a new type, the Beta Romana, which 
is said in Lyte’s “ Dodoens,” 1586,8 to be a recent acquisition. 
It may be considered as the prototype of our turnip or globular 


beets. 
Rep BEEtTs. 
I. 
Beta rubra, Lob., 1576, 124; ic., 1591, i. 248; Matth., 1598, 
371. 


B. rubra Romana. Dod. 1616, 620. 
Common Long Red. Mawe, 1778. 
Betterave rouge grosse, Vilm., 1883, 38. 
Long Blood. Thorb., 1828, 1886. 


II. 


Beta rubra, Cam, Epit., 1586, 256; Lugd., 1587, 533; Pancov., 
1673, n. 607. 
Betiola rossa. Cast. Dur., 1617, 71. 
Betterave rouge naine. Vilm., 1883, 37. 
Pineapple beet. 
III. 
Beta erythorrhizos Dodo., Lugd., 1587, 533. 


* Ruellius, De Natura Stirpium, 1536, 481. 


2 Fuchsius, 1. c. 3 Matthiolus, Comment., 1558, 249. 
Pena and Lobel, Adv., 1570, 93. 5 Lobel, Obs., 1576, r24. 
6 Camerarius, Epitome, 1586, 255. 7 Hist. Gen. Lugd., 1587, 532. 


8 Lyte’s Dodoens, 1586, 634. 
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Beta rubra radice crassa, alia species. J. Bauh., 1651, ii. 961. 
B. rubra... russa; Beta-rapa.. Chabr., 1677, 303. 
Turnip-pointed red, Mawe, 1778. 

Turnip-rooted red. Bryant, 1783, 26. 

Early Blood Turnip. Thorb., 1828, 1886. 


Arabic, dangar. Delile. 


YeELLow BEETs. 
I. 


Beta quarta radice buxea. Czsalp., 1603, ex Mill. Dict., 1807. 
Yellow-rooted. Mill. Dict., 1807. ; 
Betterave jaune grosse. Vilm., 1883, 41. 


II. 


Beta rubra, lutea; Beta-rapa, Chabr., 1677, 305. 

Turnip-pointed yellow, Mawe, 1778. 

Yellow Turnip. Thorb., 1828. 

Betterave jaune ronde sucre. Vilm., 1883, 41. 

One form we have omitted,—the flat-bottomed reds,—of which 
the Egyptian and the Bassano of Vilmorin, as figured, may be 
taken as the type. The Bassano was to be found in all the 
markets of Italy in 1841,’ and the Egyptian was a new sort 
about Boston in 1869.2, I have ascertained nothing concerning 
the history of this type. 

The first step in improvement gained from the chard beets was 
a smoothening of the root, and the contrasts are to be seen in 
the figures given by the herbalists, commencing with Fuchsius. 
That this improvement was not continuous, but was contempo- 
raneous with the less improved forms, may be seen by contrast- 
ing the figure of Beta nigra, given by Delachamp in 1587, and 
that given in Blackwell’s “ Herbal” in 1758, in which the roots 
are figured practically as of like form. Cultivation and selection 
have given greater size, greater thickness, smoothness of form, 
and other changes characterized by the term quality, but the 
type changes appeared at once as attention was directed to the 
value of the root. 

The first appearance of the improved beet is recorded in Ger- 
many about 1558 and in England about 1576, but the name 


* Gard. Chron., 1841, 183. 2 Trans. Mass. Hort. Soc., 1869, 70. 
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used, Roman bcet, implies introduction from Italy, where the 
half-long type was known in 1584 certainly. We may believe 
Ruellius’s reference in 1536 to be for France. In 1631 it was in 
French gardens under the name of Beta rubra pastinaca,’ and 
the culture of “ betteraves’” was described in “ Le Jardinier Soli- 
taire,” 1612. Gerarde? mentions the Romaine dbeete, but gives no 
figure, in 1597, and Bodzus a Stapel apparently knew only this 
kind in Holland in 1644. In 1665, in England, only the Red 
Roman was named by Lovell,3 and the Red Leet was the only 
kind noticed by Townsend,‘ a seedsman, in 1726, and a second 
sort, the common long red, is mentioned in addition by Mawes 
in 1778, and by Bryant® in 1783. In America one kind only was 
in McMahon’s? catalogue of 1806,—the red beet,—but in 1828 
four kinds are offered for sale by Thorburn.2 At present, Vil- 
morin? describes seventeen varieties and names and partly de- 
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scribes many others. 

The modern names of the beet are,—in France, detteraves pota- 
geres; in England, Garden Beet; in Germany, Salat-rudbe, Beete, 
Rothe rube; in Spain, remolacha hortelana, 


Benincasa, Lenincasa hispida Cogn. 


This cucurbit has been lately introduced into European gar- 
dens, but it has been grown in Eastern Asia for a long period. 
According to Bretschneider," it can be identified in a Chinese 
book of the fifth century, and is mentioned as cultivated in Chi- 
nese writings of the seventeenth and eighteenth centuries. In 
1503-8, Ludovico di Varthema ® describes it in India under the 
name of comolanga. In 1859, Naudin*3 says it is much esteemed 
in Southeastern Asia, and particularly in China, and that the size 
of its fruit, its excellent keeping qualities, the excellence of its 
flesh, and the ease of its culture should long since have brought 
it into our garden culture. He had seen two varieties,—one, the 
cylindrical, ten to sixteen inches long, and one specimen twenty- 


* Laurembergius, Hort., 1631, 1gI. 2 Gerarde, Herbal, 1597, 251. 

3 Lovell, Herbal, 1655, 40. 4 Townsend, Seedsman, 1725, 22. 
5 Mawe, Gard., 1778. 6 Bryant, Fl. Diet., 1783, 26. 

7 McMahon, Am. Gard. Kal., 1806. 8 Thorburn’s Cat., 1828. 

9 Vilmorin, Les Pl. Pot., 1883, 35. © Vilmorin, 1. c. 


™ Bretschneider, Bot. Sin., 59, 78, 83, 85. 
%2 Travels of Ludovico di Varthema, 1503-8. Hak. Soc. Ed., 161. 
*3 Naudin, Revue des Cucurbitacez. Ann, des Sc. Nat., 4th ser., t. 12, p. 10. 


H 
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four inches long by eight to ten inches in diameter, from Algiers ; 
the other an ovoid fruit, shorter, yet large, from China. The 
long variety, the seed from France, I grew in 1884, the fruit, 
oblong cylindrical, resembling very closely a watermelon while 
unripe, but when ripe covered with a heavy glaucous bloom. 

This plant is recorded in herbariums as from the Philippine 
Islands, New Guinea, New Caledonia, Feegee Islands, Tahiti, 
New Holland, and Southern China; as cultivated in Japan and 
in China.? 

In India the Benincasa is called the Pumpkin, and White Gourd? 
or White Pumpkin3 in English, by the natives chal koomra,? panee 
koomra,? or petha;* in Japan, ko or zungaoos In France, Benin- 
casa and Courge a la cire® 

This species is the Cumbulam of Rheede, Hort. Mal., 8, p. 5, 
t. 3; the Camolenga of Rumphius, Amb., 5, 395, t. 143; the 
Cucurbita Pepo of Louriero, Cochinch., 593; Bexincasa cerifera, 
Savi., etc. 

Bute. Blitum sp. 

These spinage plants are almost of too little consequence for 
mention, yet they are included by Vilmorin? among garden vege- 
tables. The blites are mentioned by Petit ® as grown by amateurs 
in France on account of the singularity of their fruit, which re- 
semble strawberries, and also by De Candolle? in 1815. Hence 
the English name Strawberry blite, and the French, 
Jraises. They are not mentioned by Noisette in 1829, nor do the 
seed occur in American seed lists. The plant that commentators 
interpret as the blite was cultivated by the ancients, but the de- 
scriptions appear to us to be too indefinite to enable identification. 


Biitum capitatum L. 

This species, if Linnzus’s synonymy can be trusted, was known 
to Bauhin *° in 1623, and by Ray™ in 1686. Miller’s “ Gardeners’ 
Dictionary” refers it to J. Bauhin,”? who received the plant in 1651. 
The species was during this time little known outside of botani- 

* Cogniaux, Cucurbitacee, De C. Monog., 1881, iii. 513. 

? Firminger, Gard. in Ind., 126, 3 Pickering, Ch. Hist., 606. 

4 Royle, Illust. of the Bot. of the Him., 218. 5 Kaempfer, Amoen., 1712, 811. 


6 Vilmorin, Les Pl. Pot., p. 34, figured. 


7 Vilmorin, 1. c., 1883, 207. 8 Petit, Dict. du Jard., 1826, 40. 
9 De Candolle, Fl. Fran., 1815, iii. 382. 70 Bauhin, Pin., 1623, 119, n. 7. 


= Ray, Hist., i. 197, u. 5, 7: 72 J. Bauhin, Hist., 1651, ii. 973. 
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cal gardens. The first mention of its garden culture that I find 
is by De Candolle,' in 1815, for France. 


Bhitum virgatum L. 

This species was cultivated in France in 1815,’ and also at 
Geneva and in Germany, but probably only in a slight degree. 
It is also grown in the vegetable gardens at the Mauritius? 
Clusius3 grew it in 1595. Ray‘ in 1686 had probably never 
seen it in England, for he copies Clusius. 


BoraGE. Dorago officinalis L. 


This plant, of such little consequence in our gardens, yet finds 
place in our seed lists. Native of the Mediterranean countries, 
it was early cultivated for the use of the leaves and flowers in 
cooling drinks, in salad, and for garnishing. It occurs with blue, 
red, and white flowers, and also with variegated leaves, but the 
ordinary form is the blue flowered. Noisette5 says it is more 
used in Italy than in France, but in France Quintyne,® the royal 
gardener in 1690, made several sowings during the summer for 
the supplying of its tender leaves. Ainslie” says it is cultivated 
by Europeans in India, and it was among the plants enumerated 
by Peter Martyr® as planted at Isabella Island by the companions 
of Columbus. It occurs in American seed lists from 1806 to the 
present date, and on account of its general use in England in 
Elizabeth’s time probably came over with English colonists, 
The various colored flowering sorts of Borage are found noted 
or figured by nearly all the ancient herbalists. 

Borage is catled in France dourrache officinale, b. batarde, fausse 
bourrache, langue-de-bauf, and langue d’ote; in Germany, dor- 
vetsch gurkenkraut; in Flanders, dcruagre; in Italy, doragine, 
borrana; in Spain, dorraja; in Portugal, dorrajem ;9 in Greece, 
vourasa, armpeta, and arnopetra,; in Egypt, fssan el tor., t.¢., ox 
tongue,” as also in Arabic." 


Brocout. PLrassica oleracea botrytis, cymosa, Broccoli De C. 


The differences between the most highly improved varieties 


® De Candolle, FI. Franc., Ll. c. 2 Bojer, Hort. Maur., 270. 

3 Clusius, Hist., r6or. 4 Ray, l.c., n. 6. 

5 Noisette, Man., 1829, 337. 6 Quintyne, Comp. Gard., 1704 ed., 182. 
7 Ainslie, Mat. Med., ii. 145. 8 Eden’s Hist. of Trav., 1577, 18. 

9 Vilmorin, Les Pl. Pot., 1883, 54. 70 Pickering, Chron. Ilist., 263. 


™ Delile, Fl. A2gypt, illust. 
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of the Brocoli and the Cauliflower are very slight; in the less 
changed form they become great. Hence two races can be de- 
fined, the sprouting brocolis and the cauliflower brocolis. The 
growth of the Brocoli is far more prolonged than that of the 
cauliflower, and in the European countries it is grown as a. 
hyemial plant, bearing its heads in the year following that in 
which it is sown. It is this circumstance that leads us to sus- 
pect that the Romans knew the plant and described it under 
the name of cyma. “Cyma a prima sectione prestat proximo 
vere,’ “Ex omnibus brassicae generibus suavissima est cyma,” 
says Pliny.. He also uses the word cyma for the seedstalk 
which rises from the heading cabbage. These excerpts indicate 
the sprouting brocoli, and the same additional use of the word 
cyma then as exists in Italy now with the word drocolt, which, 
for a secondary meaning, is used for the tender shoots which at 
the close of winter are emitted by various kinds of cabbages and 
turnips preparing to flower.? 

It is certainly very curious that the early botanists did not 
describe or figure the brocoli. The omission is only explainable 
under the supposition that it was confounded with the cauliflower, 
just as Linnzeus brought the cauliflower and the brocoli into one 
botanical variety. The first notice of the droco/t that I find is 
quoted from Miller’s Dictionary, edition of 1724, in which he 
says it was a stranger in England until within these five years, 
and was called sprout colli-flower, or Italian Asparagus. In 
1729, Switzer* says there are then several kinds that he has had 
growing in his garden near London these two years, viz.: “that 
with small, whitish yellow flowers like the cauliflower; others 
like the common sprouts and flowers of a colewort; a third with 
purple flowers; all of which come mixed together, none of them 
being as yet (at least that I know of) ever sav’d separate.” In 
1778, Mawe> names the Early Purple, Late Purple, White or 
Cauliflower-brocoli, and the Black. In 1806, McMahon® men- 
tions the Roman or purple, the Neapolitan or white, the green, 
and the black. In 1821, Thorburn? names the Cape, the White, 
and the Purple, and in 1828, in his seed list, mentions the Early 

* Pliny, lib. xix. c. 413 lib. xx. c. 35. 2 Vilmorin, The Veg. Gard., 1885, 95. 

3 Miller's Dict., 1807, preface, p. I. 

4 Switzer, A Comp. Method for Raising Italian Brocoli, etc., 1729, 2. 

5 Mawe, Gard., 1778. 6 McMahon, Am. Gard. Kal., 1806, 

¥ Thorburn’s Calendar, 1821. 
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White, Early Purple, the Large Purple Cape, and the White 
Cape or Cauliflower-brocoli. 

The first and third kind of Switzer, 1729, are doubtless the 
heading brocoli, while the second is as probably the sprouting 
form. These came from Italy, and as the seed came mixed, we 
may assume that variety distinctions had not as yet become 
recognized, and that hence all the types of the brocoli now grown 
have originated from Italy. It is interesting to note, however, 
that at the Cirencester Agricultural College, about 1860, sorts 
of brocoli were produced, with other variables, from the seed of 


the wild cabbage." 

“The Sprouting or Asparagus Brocoli represents the first form 
exhibited by the new vegetable when it ceased to be the earliest 
cabbage, and was grown with an especial view to its shoots; 
after this, by continued selection and successive improvements, 
varieties were obtained which produced a compact white head, 
and some of these varieties were still further improved into kinds 
which are sufficiently early to commence and complete their 
entire growth in the course of the same year; these last named 
kinds are now known by the name of Cauliflowers.”—Vi/morin? 

The names of the Brocoli are,—France, chaux brocolis, Chou- 
fleur a’hiver; Germany, broccoli, brockoli, spargelkohl ; Flanders 
and Holland, drokelie ; Denmark, broccolt, asparages kaal; Italy 
cavol broccolo,; Spain, broculi;3 Arabic, syami;* India, chootee 
phool hobees 


Brussets Sprouts. Brassica oleracea, bullata, gemmifera De C. 
This vegetable, in this country only grown in the gardens of 
amateurs, yet deserving of more esteem, has for a type-form a 
cabbage with an elongated stalk, and bearing groups of leaf-buds 
in the axils of the leaves. Sometimes occurring as a monstros- 
ity, branches instead of heads are so developed, as I noted in 
1883. Quite frequently an early cabbage, after the true head is 
removed, will develop small cabbages in the leaf-axils, and thus 
is formed the Brassica capitata polycephalos of Dalechamp,’ 1587, 
which he himself describes as a certain unused and rare kind. 
Authors? have stated that the Brussels Sprouts has been 


t Aor, Gazette, Sept, 8, 1879, 217. 2 Vilmorin, The Veg. Gard., 1885, 95. 
3 Vilmorin, Les Pl. Pot., 1883, 151. 4 Forskal, Fl. AZgypt Arab., liv. 


5 Speede, Ind. Handb. of Gard., 118. © Hist. Gen, Lugd., 1587, 521. 
7 Booth, Treas. of Bot., etc. 
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grown from time immemorial about Brussels, in Belgium, but, if 
this be so, it is strange that they escaped the notice of the early 
botanists, who would have certainly noticed a common plant of 
such striking appearance and have given a figure. Bauhin,* in- 
deed, in 1623 gives the name Bras. ex capitibus pluribus conglobata, 
and adds that some plants bear fifty heads the size of an egg, but 
his reference to Dalechampius as a synonyme would lead us to 
infer that the plant known to him was of the same character as 
that figured by Dalechampius, above noted. Lobel? again in 
1655 refers to a cabbage like a Brassica polycephalos, but as he 
had not seen it he says he will affirm nothing. Ray: again in 
1686 refers to a like cabbage. 

A. P. Decandolle* in 1821 describes the Brussels Sprouts as 
commonly cultivated in Belgium, and implies its general use in 
French gardens, but Booth says it is only since about 1854 that 
it has been generally known in England. A correspondent® of 
the Gardeners’ Chronicle in 1850, however, refers to the Za// sorts 
as generally preferred over the Dwarf by the market gardeners 
about London. In American gardens it is mentioned in 1806,’ 
and this implies its general use in Europe. 

But two classes are known, the Tall and the Dwarf, and but a 
few minor variations in these classes. The tall is quite distinct 
in habit and leaf from the dwarf, the former having less crowded 
“sprouts” and a more open character of plant, with leaves 
scarcely blistered or puckered. As, however, there is considera- 
ble variation to be noted in seedlings, furnishing connecting 
links, the two forms may legitimately be considered as one, the 
differences being no greater than would be explained by the ob- 
served power of selection and of the influences for modification 
which might arise from the influence of cabbage pollen. This 
fact of their being but of one type, even if with several variables, 
would seem to indicate a probability that the origin is to be 
sought for in a sport, and that our present forms have been de- 
rived from the propagation of and selections from the seedlings 
derived from a suddenly observed variable of the Savoy cabbage 
type, and, as the lack of early mention and the recent nature of 


* Bauhin, Pinax, 1623, iii. ? Lobel, Stirp. Illust., 1655, 82. 
3 Ray, Hist., 1686, 794. 

4 Mem. upon the Cult. Brassica. Hort. Soc. Trans., p. 14. 

5 Booth, Treas. of Bot. ® Gard. Chron., 1850, 116. 

7 McMahon, Am. Gard. Kal., 1806, 580. 
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modern mention presupposes, some time scarcely preceding. the 
last century. 

The names given in various languages to the Brussels Sprouts 
are as follows: France, chou de Bruxelles, ch. rosette, ch. a jets, ch. 
a jets etrejets, ch. spruyt de Bruxelles; Germany, rosenkohl, sprossen- 
koll; Flanders and Holland, spraithool; Denmark, rosenkaal; 
Italy, cavelo a germogtio; Spain, bretones de Brusselas ; Portugal, 
couve de Bruxelas d'olhos repolhudos. 


BucKSHORN PLANTAIN. Plantago Coronopus L. 


A salad plant of very minor importance. It is mentioned as 
grown in gardens by Camerarius, 1586,? and by very many of the 
other botanists of the sixteenth and seventeenth centuries; is 
described by Ray? in 1686 as cultivated in England, and not dif- 
fering from the wild plant except in size and in the other accidents 
of culture. Townsend,‘ in 1726, says the seed is now “ in all the 
Seedsmen’s Bills, tho’ it is seldom in the Gardens.” It is de- 
scribed and figured by Vilmorin’ among French vegetables. 
During the three hundred years in which we find it pictured, we 
find no evidence of any essential changes produced by cultivation, 

The names in the European languages are,—English, duckshorn 
plantain, star of the earth; in France, Corne-de-serf, courtine, 
pled-de-corbeau, pied-de-corneville ; in Germany, /urschhorn salat,; 
in Flanders, veversblad, hertshoorn ; in Italy, corno dt cervo, coro- 
nopo, erba stella; in Spain, estrellamar, cuerno de ciervo, By the 
ancient botanists, Coronopus, Cornu cervinum, and Herba stella. 


Bunias. Bunias orientalis L. 


The young leaves and shoots are rather recommended by Vil- 
morin either as a salad or boiled. It is named by Tournefort 
Crambe orientalis, dentis leonis folio, erucaginis facie. Vilmorin 
gives its native country as Western Asia. I do not know of its 
appearance in American gardens. 

It is called in England Zurkish Rocket; in France, Bunias 
a’ Orient. 

Burpock. Arctium lappa L. 


The use of the succulent stems of the Burdock as a spinage 
* Vilmorin, Les Pl. Pot., 1883. 2 Camerarius, Epit., 1586, 276. 

3 Ray, Hist., 1686, 879. 4 Townsend, Seedsman, 1726, 18. 

5 Les Pl. Pot., 1883, 169. 
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is noted by many authors, as by Ray’ in England in 1686, and 
Bryant? in 1783, as also by Gerarde3 in 1633. Kalm,‘ before 
1770, records the use of the tender shoots as a salad in the 
region about Lake Champlain, and Bretschneider’ the use of 
the roots and tender leaves in China in the fourteenth century. 
It remains for Japan to cultivate it as a common vegetable. “ This 
root,” says Kizo Tamari,®° a Japanese commissioner to .the New 
Orleans Exposition, “comes third in general estimation among 
our vegetables. It groivs in some districts a foot in circumfer- 
ence and three feet in length, is soft and delicious. It will take 
a year to get such roots, but generally they do not exceed one 
inch and a half in diameter.” This is Japanese testimony ; but 
Penhallow,”? who spent a year or so in Northern Japan, says the 
roots are tasteless, hard, and fibrous. As grown at Geneva, 
N. Y., 1884, the testimony was not in favor of any desirable 
quality. It was introduced to Europe from Japan by Siebold,° 
and the seed was offered in his trade list of 1856. 

In Japan it is called gobo and uma busaki;9 in English, Edible 
Gobo; in France, Bardane geante a tres grandes feuilles ; in Ger- 
many, Fapanische klettce ; in Italy, dappola.*° 

This long-cultivated plant presents no differences except in 
size from tlre neglected plant of our waysides and fence corners, 


Burnet. foterium sanguisorba L. 


The young and tender leaves of the Burnet taste somewhat 
like a green cucumber, and are employed in salads. It is rarely 
cultivated in the gardens, but occurs in all our books on garden- 
ing. Three varieties are described by Burr,—the Smooth-leaved, 
the Hairy-leaved, and the Large-seeded. This latter he deems 
but a seminal variation and a sub-variety only. The following 
synonymy seems clear: 

I. 

Pimpinella sanguisorba minor levis. Bauh., Phytopin., 1596, 

282. 


* Ray, Hist., 1686, 332. 2 Bryant, Fl. Diet., 1783, 55. 

3 Gerarde, I[erbal, 1633, 811. 4 Kalm, Trav., 1770-71, iii. 21. 

5 Bretschneider, Bot. Sin., 51. 6 Am. Hort., Sept. 1886, 9. 

7 Penhallow, Am. Nat., Feb. 1882, 120. 8 Siebold, Gard. Chron,, 1856, 300. 


9 Thunberg, Jap., 304. 
x0 Vilmorin, Les Pl. Pot., 1823, 28; The Veg. Gard., 1885, 234. 
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Poterium sangutsorba, var. B. Lin., Sp., 1411. 
Smooth-leaved. Burr, 1863, 319. 


II. 


Sanguisorba minor. Fuch., 1542, 790. 

Pimpinella and Bipinelia. Ang. Burnet, Ad., 1570, 320; Lob. 
obs., 1576, 412; z., 1591, i. 718. 

Small or Garden Pimpernell. Lyte’s Dod., 1586, 152. 

Pimpinella minor. Lugd., 1587, 1087. 

Pimpinella sanguisorba minor hirsuta, Bauh., Phytopin., 1596, 
282. 

Pimpinclla vulgaris sive minor. Ray, 1686, 401. 

Poterium sanguisorba. Linn., Sp., 1411. 

Hairy-leaved Burnet. Burr, 1863, 319. 

The garden culture of Burnet is implied in Lyte’s* name, 1586. 
Ray,? however, a hundred years later, does not mention culture. 
In 1693,3 Quintyne grew it in the royal vegetable garden in 
France, and in 1726, Townsend‘ says it is ‘‘a good plant for 
Sallads,” and Mawe,' in 1778, says it has long been cultivated 
as a salad plant; while Bryant, in 1783, says it is so frequently 
cultivated in gardens that to describe it would be unnecessary. 
I find it recorded for American gardens in 1832, and it then 
was doubtless a long-known plant. It is now grown in the 
Mauritius.” 

in France the Burnet is called pimprenelle petite ; in Germany, 
garten-pimpinelle ; in Flanders and Holland, pimpernel; in Italy, 
pimpinella, selvastrello; in Spain, pimpinela ; in Portugal, prmpi- 


nella. 
* Lyte’s Dodoens, 1586, 152. ? Ray, Hist., 1686, gor. 
$ Quintyne, Comp. Gard., 1693. 4 Townsend, Seedsman, 1726, 33. 
S$ Mawe, Gard., 1778. 6 Bryant, Fl. Diet., 1783, 107. 


7 Bojer, Hort. Maur., 1837, 127. 


(To be continued.) 
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THE MESOZOIC AND CAZENOZOIC REALMS OF 
THE INTERIOR OF NORTH AMERICA. 


BY E. D. GOPE.* 


r the following pages all the sources of information on the 
subject in hand have been laid under contribution. Chief 
among these are the reports of the United States geological 
survey of the Territories under F. V. Hayden, the United States 
geological survey of the fortieth parallel under Clarence King, 
and the United States geological survey west of the one hun- 
dredth meridian under Captain G. M. Wheeler, United States 
Engineers. The association of the author with the first and last 
named of these surveys in the field, and the examination of large 
collections of vertebrate fossils made in the region reported on, 
furnish the opportunities in his possession, 

The author does not recognize in the following pages a Qua- 
ternary division of geological time, but regards the present period 
as a continuation of the Czenozoic or Tertiary Realm, including 
all after the beginning of the glacial age under the name Pilis- 
tocene, 


MESOZOIC REALM. 


This system is distinguished from the Palzozoic in North 
America, as to the Vertebrata, as follows: 

Presence of Reptilia Dinosauria, Ichthyopterygia, Sauropte- 
rygia ? Pterosauria, Testudinata, and Lacertilia; presence of Mam- 
malia. Absence of Tunicata Antiarcha, Agnatha Arrhina, and 
Diplorhina,? of Pisces Placoganoidei, of Batrachia Ganocephala 
? Rhachitomi and Embolomeri,3 and of Reptilia Theromorpha.4 

From the Canozoic system the Mesozoic differs in the presence 
of Reptilia Dinosauria, Sauropterygia, Ichthyopterygia; of Mam- 
malia Marsupialia Multituberculata ;5 and in the absence of Pisces 
Actinopteri,© Nematognathi, and Plectospondyli; of Aves Inses- 
sores, and Mammalia Diplarthra? and Rodentia. 

* Read before the American Committee of the International Geological Congress 
at its meeting at Albany, April 6, 1887. The writer, previous to the adoption of the 
report of the proceedings of the committee for the previous year,' objected to the 
adoption of the word “group,” as proposed by the Congress of Berlin, for the 


division of geological formations of first rank, and proposed to substitute the word 
“realm” therefor; e¢.g., the Archean, Palzeuzoic, Mesozoic, and Czenozoic Realms. 
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The primary systems of the Mesozoic are four, viz. : 
Postcretacic, 

Cretacic, 

Jurassic, 


Triassic. 


TRIASSIC SYSTEM. 
The vertebrate fauna is characterized by the presence of Rep- 
' tilia Belodontidz*® and Aétosauride, and of Mammalia Droma- 


theriidz ;9 also by the absence of Dinosauria Opisthoccela,’® 
Orthopoda, Parasuchia,"* and Eusuchia; of Batrachia Anura and 
Urodela; of Saurodont and of Physoclystous fishes. 

The division of the Trias into Muschelkalk and Keuper, so 
well marked in Europe, is not distinguishable in North America, 
our beds presenting the faunal characters of the Keuper or 


upper Trias of that continent. They, however, present two 
divisions which are lithologically distinct in Nevada, to which 
Mr. King * has given the names Koipato for the lower and Star 
Peak to the upper. The latter is of marine origin, while the 
Trias of the Rocky Mountains and of the Atlantic slope is la- 
custrine. The Rocky Mountain Trias is exposed upturned along 
both the eastern and western slopes of north and south ranges, 
and the north and south slopes of east and west ranges. In 
Nevada it forms the mass of the Havalla, Pah Ute, and West 
Humboldt ranges. Its thickness is, according to King,— 


Feet. 
Colorado, east flank of mountainsuccecccecccccesssccovevecese 309 to 1200 
Nevada, Ded 4000 to 6000 


Triassic beds probably also occur in the Indian Territory.* 


JURASSIC SYSTEM. 

The vertebrate fauna is characterized as follows: 

Present: Reptilia Dinosauria Opisthoccela, Orthopoda, Meso- 
suchia; Testudinata Clidosterna; Ichthyopterygia Sauranodon- 
tide ;#° Batrachia Anura;*3 Mammalia ? Bunotheria.’* Absent: 
Pisces Actinochiri, Saurodontide; Percomorphi; Dinosauria 
Belodontidez; Reptilia Choristodera;'s Aves Odontornithes ; 
Mammalia Placentialia Ungulata, Creodonta, and Tillodonta. 

* Triassic formations have not yet been detected in Texas, those recently referred 


by Mr. IIill of the United States Geological Survey to that age being the Permian 
beds of the Red River. (See Amer. Jour. Sci. Arts, 1887, p. 302.) 
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The Jurassic bed constantly overlies the Triassic along the 
flanks of all the Rocky Mountain ranges, consisting of clays, 
shales, marls, and cherty limestones. In Colorado it has, accord- 
ing to King, a thickness of seventy-five to two hundred and fifty 
feet. It grows thicker westward, reaching seven hundred feet 
on the west flanks of the Sierra Madre, in New Mexico, and, 
according to King,*® consists in Nevada of— 


Feet. 
40CO 
Limestone 1500 to 2000 


The forms of vertebrates found apparently together at this 
horizon are represented in Europe by genera of different sub- 
divisions of the Jurassic. Hence it has not been possible to 
refer the Rocky Mountain beds to any of the latter, and Marsh 
has therefore designated them as the A“antosaurus beds.** 

A series of deposits lies between the Triassic and Cretaceous 
formations in the Middle Atlantic States, which have been sup- 
posed from the palzobotany to be of Jurassic age by Tyson.” 
What division, if any, of the European series they represent has 
not yet been ascertained, but they are regarded by Mr. McGee 
as belonging at the summit of the system. He names them the 
Potomac formation in an unpublished memoir.® 


CRETACIC SYSTEM. 


Characteristics—Presence of Saurodont 9 and Actinochirous 
fishes; of Reptilia Eusuchia, Testudinata Protostegidz, Pro- 
pleuride, and Adocidz ; of Aves Odontornithes.2? Absence of 
Pisces Ginglymodi** and Halecomorphi; of Reptilia Chorist- 
dera, Dinosauria Opisthoccela. 

This formation has great extent and thickness in North Amer- 
ica, and it displays a number of divisions, which differ both 
lithologically and faunally. These are the 

Fox Hills, 

Pierre, 

Niobrara, 

Benton, 

Dakota, 

Comanche. 

THE CoMANcHE has been recently named and described by 
Hill? It consists principally of limestones of varying character 
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which contain numerous marine invertebrata, which have been 
determined by White to represent a horizon of the Cretacic 
lower than the Dakota, and corresponding with some member of 
the Lower Cretacic of Europe. No vertebrates known. The 
formation is seen between the east and west Cross-Timbers of 
Texas, and the thickness is not given. 

Tue Daxkota* has not yet produced vertebrate remains, but 
abounds in plants which have, according to Lesquereux,”* the 
character of those of the Turonian or Lower Chalk of Europe, 
*with an admixture of Miocene and recent types. Its beds con- 
sist of generally hard sandstone and conglomerate, and they 
occur almost everywhere along the flanks of the Rocky Moun- 
tain uplifts, forming distinct hog-backs. The thickness is from 
three to four hundred feet. 

THE Benton.—These beds consist of dark-colored clays, more 
or less shaly, and have a thickness of from two hundred to four 
hundred and fifty feet. They contain vertebrate fossils, mostly 
fishes in poor preservation. The only vertebrate type observed 
in it which gives it character is a crocodilian reptile, with flat ar- 
ticular vertebral faces, provisionally referred to the genus Hypo- 
saurus.*5 The Benton formation is widely distributed, usually 
present where the Dakota occurs, and lying conformably on it, 
and from its soft material, forming valleys. 

THE NiosprArA.—Composed of harder and softer argillaceous 
limestones and chalky marls, varying from one hundred to two 
hundred feet in thickness.?? The Niobrara is present with the 
Dakota and Benton on the flanks of the Rocky Mountains, but 
has also a wide extent east and southeast of them, forming a 
large part of The Plains, and other large tracts in Texas.*°* It 
probably occurs in the valley of the Red River of the North. 
It is a deep-water formation, and is very rich in fossils, verte- 
brate and invertebrate. Characterized as follows: 

Present: Pisces Isospondyli Saurodontidz, and Actinochiri, 
Hemibranchi Dercetide;*? Reptilia Sauropterygia with long 
necks ; Pythonomorpha, except Mosasaurus; Testudinata Pro- 
tostegidz ; Pterosauria Pteranodontide ;?® Aves Odontornithes. 
Absent : Reptilia Crocodilia Proccela; Pythonomorpha, Mosasau- 
rus. 

' Prerre.—Dark carbonaceous shales and clays, and dark-colored 


* See page 469 this number AMERICAN NATURALIST. 
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marls, which lie conformably on the Niobrara beds both on the 
flanks of the Rocky Mountains and on the northern parts of the 
Plains. Thickness (King), two hundred and fifty to three hun- 
dred feet. Represented in the East, according to Meek and 
Whitfield, by the lower green-sand marl of New Jersey, Dela- 
ware, etc. Invertebrate fossils very numerous; vertebrates less 
numerous in the interior basin, more so on the Atlantic slope. 
The predominant genera in the two regions are Mosasaurus and 
Elasmosaurus, the latter occurring also in the Niobrara. The 
distinctness of this horizon from the latter on grounds of verte- 
brate palzontology depends chiefly on the fauna of the Eastern 
beds. The distinctions are,— 

Presence of Reptilia Crocodilia Proccela; Pythonomorpha 
Mosasaurus.? Absence of Pisces Isospondyli Actinochiri ; Ptero- 
sauria Pteranodontidz ; Aves Odontornithes. 

It remains to be seen whether these differences will remain 
under future investigation. 

Fox Hitts.—Formed of sandstones more or less argillaceous, 
varying in thickness from thirty feet (Cope), Montana, to fifteen 
hundred feet (King), Colorado, to three thousand to thirty-five 
hundred feet in Southwest Wyoming (King).?? The vertebrate 
fauna in the West is sparse, but in New Jersey it is very full. It 
is characterized in Montana by 

Presence of Pisces Holocephali 3"; Haplomi (Ischyrhiza) ; Rep- 
tilia Pythonomorpha and Sauropterygia with short neck (Uro- 
nautes) ;3* Crocodilia Proccela. 

In New Jersey it has the same characters, with the additions,— 

Present: Pisces Percomorphi Berycide ; Reptilia Testudinata 
Adocide and Pleurodira. Absent: Pisces Isospondyli Actino- 
chiri. 

Mr. King has combined the Benton, Niobrara, and Pierre into 
a single division, which he called the Colorado.”? On palzonto- 
logical grounds there is as yet no more reason for uniting these 
without than with the Fox Hills group. If the Fox Hills is 
retained as distinct, the others should be also. However, future 
research may change the present aspect of the case. 

Total thickness of the Cretacic of the West, about four thou- 
sand nine hundred feet. 
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POSTCRETACIC SYSTEM. 


This name was proposed and afterwards abandoned by White 33 
for the lacustrine formations which rest conformably on the upper 
beds of the Cretacic (Fox Hills), whose palzontology will not 
permit them to be ranged with the Cenozoic system. The Ver- 
tebrata are as follows: 

Presence of Pisces Ginglymodi and Halecomorphi; Reptilia 
Choristodera ; Mammalia Marsupialia Multituberculata. Absence 
of Pisces Isospondyli Saurodontidz and Actinochiri; of Reptilia 
Sauropterygia and Pterosauria. 

There are two well-marked epochs of the Postcretacic,—the 
Puerco and the Laramie. 

LarAMIE.—Present:34 Pisces Elasmobranchi Myledaphus ; 
Reptilia Dinosauria Goniopoda and Orthopoda. Absent: Mam- 
malia Placentialia. 

This formation has an immense extent on the northern plains 
in the United States 35 and Canada; +*° along the eastern flank of 
the Rocky Mountains, and on the western flanks of the same in 
New Mexico, and along the Lower Rio Grande in Texas and 
Tamaulipas.57_ It consists of sandstones, marls, and lignite, whose 
base rests conformably on the Fox Hills beds of the Cretaceous, 
when the latter is present. Thickness: 


Feet 
East flank of Rocky Mountains, Colorado (King) 3%.......esseceees 1500 
Upper Missouri, Montana (Cope) 500 
Northwestern New Mexico (Baldwin and Cope) ®.....ccssereseeres 2000 


A formation has been observed along the Belly River, in Sas- 
katchewan, by the geological survey of the Dominion of Can- 
ada, which they call the Belly River. It is overlaid by the 
Pierre, and would be placed in the system in accordance with 
this position between that formation and the Niobrara below it. 
But the flora and the fauna, vertebrate and invertebrate, are 
identical, or nearly so, with that of the Laramie. The expla- 
nation of this singular state of the evidence has not yet been 
reached. 

PuErco.*"—Present: Mammalia Placentialia. Absent: Pisces 
Elasmobranchi; Reptilia Dinosauria Goniopoda and Ortho- 
poda. 

The fauna * of this horizon is well distinguished from that of 
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the Laramie in the absence of the numerous Dinosauria of the 
latter, and the presence of numerous Placental Mammalia in the 
former. On these grounds I at first referred the formation to 
the Cenozoic series, but further reflection induced me to place 
it as now arranged. The reason is as follows: Although Pla- 
cental Mammalia are not now known otherwise from Mesozoic 
beds, the other forms of the Puerco are especially Mesozoic in 
character. Such are the Choristodere Reptilia and the Multitu- 
berculate Marsupialia, neither of which occur above, while both 
occur below the Puerco, the Multituberculata down to the 
Trias inclusive. Then the Placentialia are entirely peculiar in the 
absence of the Diplarthra and of the Rodentia,? orders always 
found in the Canozoic beds. Then the characters of the Con- 
dylarthra and Amblypoda and many of the Creodonta, which 
represent Tertiary types, are so peculiar that we are led to sus- 
pect that when the Cretacic Mammalia are fully known they 
cannot differ very widely from those of the Puerco. 

But one area of this formation is definitely known; this is in 
Northwestern New Mexico and Southwestern Colorado, It 
consists of sandstones and soapy marls, and has a thickness of 
eight hundred and fifty feet.59 It is immediately overlaid by the 
Wasatch Eocene, and rests on the Laramie. 

ToraL THICKNESS of the Mesozoic system (greatest) : 


Feet. 


CAZENOZOIC REALM. 
This Realm is distinguished from the Cretacic, as well as from 
the Mesozoic formations as a whole, in North America by the 
following peculiarities. In Vertebrata: 


By the presence of Diplarthrous Mammalia. 


of Nematognath Fishes. 

of Plectospondyilous Fishes. 

of Osteoglossid 

“ absence of Multituberculate Marsupial Mammalia. 
of Orthopod and Goniopod Dinosauria. 


ae as of Choristodere Reptilia. 


31,750 
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The primary systems of the Cznozoic Realm are 

Plistocene, 

Pliocene, 

Miocene, 

Eocene. 

Although open to conviction, I have not perceived the neces- 
sity for the term Oligocene for a supposed system between the 
Eocene and Miocene. In America the faunal distinction between 
the latter is so marked as to render a third name, for the present 
at least, unnecessary. 

The characteristic features of the faunz of these divisions are 
as follows: 

Eocene.—Mammatia. Presence of Tillodontia, Tzniodontia, 
Mesonychidz, Amblypoda, Condylarthra, and Lophiodontide. 
Absence of Carnivora, Ruminantia,* Proboscidia, Leporide, Pa- 
lzotheriida (and Anthropomorpha Europe). /sces. Presence 
of Osteoglosside and Gonorhynchide. 

Miocene.—Mammatlia. Presence of Carnivora, of Rhinoce- 
rontidz, Leporidz, Ruminantia,* and of Edentata. Absence of 
Tillodonta, Taniodonta, Amblypoda, and Condylarthra. 

PLIOCENE.—Presence of extinct families of Mammalia: Casto- 
roidide, Glyptodontida, Megatheriidaz, and Eschatiide, and of 
extinct genera, as Holomeniscus and Hippotherium. 

PListoceNne.—Mammala. All families are recent and most 
of the genera; many species also recent. 


EOCENE SYSTEM. 

The Eocene formations of the interior of North America are 
as follows :43 

Uinta, 

Bridger, 

Wind River, 

Wasatch. 

These formations are clearly successive in their relations. 
There are two others, contemporary with one or more of these, 
whose characters are due to physical causes, They are the 

Amyzon beds, 

Green River shales. 

They differ from each other in the following faunal peculiarities : 


* quadritubercular Selenodont Artiodactyla. 
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WasatcH.4—Mammalia. Presence of Tzniodonta, Condy- 
larthra, and Pantodonta. Absence of Tillodonta, Dinocerata, 
Palzosyops, Hyrachyus, Amynodon, Achznodon, Triplopus, 
and suilline and selenodont Artiodactyla. 

This formation is characteristic of the region between the 
Rocky Mountains proper and the Wasatches, and has three 
principal areas, The most southern is in Northwestern New 
Mexico; the middle tract is in. Southwestern Wyoming and 
Northeastern Utah ; the third tract is in Northwestern Wyoming, 
on the Big Horn River. 


Feet 
Thickness in Northwestern New Mexico (Cope)......sccsessssceees 2500 
Thickness in Southwestern Wyoming (Hayden)...........eeeeseeees 1500 
Thickness in Northwestern Wyoming (Wortman)...........2es00+0 4000 


Wixp River.s—Mammatlia. Presence of Condylarthra, Tz- 
niodonta, Pantodonta, Dinocerata, Palzosyops, and Hyrachyus. 

This fauna indicates the transition between the Wasatch and 
Bridger, since types are here associated which are elsewhere 
peculiar to the two horizons named. Thus, of the above zoolog- 
ical divisions the following are exclusively Wasatch: Tznio- 
donta and Pantodonta, The remaining ones are Bridger, except- 
ing the Condylarthra, which probably occurs in both Bridger 
and Wasatch. 

This formation is known from one area, which is on the head- 
waters of the Wind River, near the middle of Western Wyoming. 
The formation is, according to Hayden, not less than five thou- 
sand feet in thickness. 

Near the horizon of the Wind River beds must be placed the 
Green River Shales.4° This formation intervenes between the 
Wasatch and Bridger beds in Southwestern Wyoming, and differs 
entirely from both in lithological and palzeontological characters. 
It consists of more or less finely-laminated calcareous or cal- 
careo-silicious shales, which have a depth of two thousand feet. 
The sedimentation has evidently been fine, indicating deep and still 
water. The Vertebrata obtained are almost exclusively fishes, 
two species of Crocodiles being the only exceptions. The fishes 
are clearly of Eocene character, and embrace some types (Gono- 
thynchide, Osteoglosside, and Chromididz) now restricted to 
the Southern Hemisphere faune.* Two of these types, together 
with two other genera of fishes, occur in the Bridger beds; and 
the two last named (Clastes and Pappichtlys) are also found in 
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the Wasatch. A probable second locality of this formation is 
known in Eastern Utah, in the Wasatch Mountains. The forma- 
tion is known as the Manti beds.47 

BripGEr.—Vammata. Presence of Tillodonta, ? Condylarthra, 
and Dinocerata, Hyrachyus, Palzosyops, Amynodon, Triplopus, 
and Achznodon. Absence of Tzniodonta, Pantodonta, and 
selenodont Artiodactyla. 

Two divisions of this formation are sustained by Scott. These 
have been named the Bridger and Washakie respectively by 
Hayden. The former is represented by a single area, which is 
west of Green River, in Southwestern Wyoming. The latter is 
also known from but one area, which is also in Southwestern 
Wyoming, but is east of Green River. These divisions differ in 
the species they contain, very few, according to Scott, being 
common to the two. Amynodon is the only genus which in the 
Bridger seems to be confined to the Washakie division; perhaps 
Triplopus has the same distribution. 

Another tract of the Bridger formation is known from Western 
Colorado, but to which of the two above divisions it is referable 
is unknown. 

The depth of the Bridger proper is, according to King, two 
thousand five hundred feet. I have given that of the Washakie 
as about twelve hundred feet. 

Uinta.—J/ammata, Presence of Amynodon and Selenodont 
Artiodactyla. Absence of Pantodonta and Dinocerata (Scott). 

The facies of this fauna is more modern than that of the 
Bridger, and is clearly intermediate between it and that of the 
White River. One area is known, which is south of the Uinta 
Mountains, in the northeastern part of Utah. The thickness of 
the beds is not great, according to King.‘9 

Amyzon Beps.5°—The exact horizon of this formation is not 
yet determined, but it is probably at the close of the Eocene or 
the opening of the Miocene. It is almost exclusively known 
palzontologically from fossil fishes, and these can be compared 
with those of the Green River shales. The characters are: 
Presence of Catostomide, Siluridz, and Trichophanes. Absence 
of Osteoglossidz, Gonorhynchidz, and Chromidide. 

The only point of affinity with the Green River fauna is the 
presence of Trichophanes, which is nearly related to Amphi- 
plaga of the latter. 
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There are three widely-separated localities of this formation. 
One is in the South Park of the Rocky Mountains, Colorado, 
another at Elko and Osino, in Northeastern Nevada, and the 
third is in Central Oregon, where it lies, according to Condon, 
immediately below the John Day formation. 

Mutua RELATIONS OF THE EOCENE ForMATIONS.—Where the 
Bridger beds rest on the Wasatch, which I only know to be the 
case in the Washakie basin, in Wyoming, they are conformable. 
The Uinta beds are, on the contrary, not conformable to the 
Bridger beds, according to King.** The relations of the Wind 
River beds to the Wasatch remain undescribed. 


MIOCENE SYSTEM. 

The formations of the Miocene in the interior of North Amer- 
ica are the following: 

Loup Fork, 

Ticholeptus, 

John Day, 

White River. 

These horizons represent succession in time. A formation 
whose relation with the Loup-Fork epoch is yet uncertain has 
been named “ The Dalles.” 5* The four series each possess well- 
marked faunz, whose distinguishing features are enumerated 
below. 

WuitE River.—Mammalia. Presence of a few Lemuroidea (?) 
and Creodonta, Amynodon (Scott and Osborn), Hyracodon, Cryp- 
toproctidz, Poébrotheriidz, Tragulide, Elotheriidz, and Meno- 
dontidz. Absence of Felidae, Urside, and Rodentia, except 
Sciuridz and Leporide ; of Camelidz, Equide, and Proboscidia.53 

There are three areas of this formation. The most extensive 
is the most southern, and occupies a large tract along the White 
River, in Northern Nebraska35 and Southern Dakota, and ex- 
tends westward into Wyoming and southwestward into North- 
eastern Colorado. The second is much smaller, and is situated 
in Central Dakota, two hundred miles north of the nearest 
point of the southern tract. The northernmost White River 
formation is in Southern Canada, in the district of Assiniboia, 


and is intermediate in extent between the two previously-men- 
tioned areas.55 Some faunal differences have been noticed be- 
tween these areas, which may be due to geographical distribution, 
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imperfect observation, or slight difference of age. Thus, in the 
Central Dakota area, Hyznodon, Hyracodon, and Poébrothe- 
rium have not yet been found. In the Canadian tracts? neither 
of these forms has been found, and a genus of Creodonta (Hemip- 
salodon) is as yet peculiar to it. The thickness of the beds is 
as follows: 


Feet 
Nebraska (Mayden) 9... 150 
Central Dakota (Cope)... 200 


The White River series corresponds to the Oligocene of some 
authors. Thus there occur in both Europe and America at this 
period the genera Elotherium, Hyznodon, Cynodictis, Ischy- 
romys (= Sciuromys teste Schlosser in litt.), ? Pterodon (? Hemip- 
salodon teste Schlosser in litt.),and Agriochcerus (? Haplomeryx), 
Other European Oligocene genera occur in the John Day series, 
as Meniscomys (= Sciurodon teste Schlosser in litt.) and (? = Ae/- 
uvrogale) Archelurus (Schlosser in litt.). 

Joun Day.—Mammatlia. Presence of Nimravidz, Poébrothe- 
riidz, Tragulidz, Elotheriida, Suid, Murida, and Saccomyide. 
Absence of Lemuroidea and Creodonta; of Hystricidz, Felide, 
Ursidz, Camelidz, Equidz, and Proboscidia.‘3 

This formation occupies a considerable tract on the upper part 
of the course of the John Day River in Oregon. King states 
that it extends north into Washington and south into Nevada,* 
but, according to White, the beds from the latter State, to which 
King gave the name Truckee, are of later age. According to 
Marsh the John Day beds have a thickness of four or five 
thousand feet. The vertebrate fauna is very rich. 

The beds in the valley of the North Fork of the John Day 
River present some faunal peculiarities, but their significance is 
unknown.*? 

TicHoLeptus.°—Mammata.. Presence of Anchitherium, Pro- 
boscidia, and Camelidz, and the Oreodont genera Merycochcerus, 
Merychyus, Cyclopidius, and Pithecistes. Absence of ? Elothe- 
riidx, ? Poébrotheriide, ? Nimravidz, and Cosoryx. 

This horizon requires further exploration, as but twenty species 
have been thus far determined from it. But it is evidently inter- 
mediate in age between the John Day and Loup Fork epochs, 
with greatest affinities to the latter.© It differs from the latter 
in the presence of Anchitherium and numerous genera and 
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species of Oreodontidz, and in the absence of Cosoryx. The 
formation is known from three regions: first, from Western Ne- 
braska; second, from the valley of Deep River, Montana; and 
third, from Cottonwood Creek, Oregon. Its thickness has not 
yet been stated. 

T.oup Fork.—Mammala. Presence of Felidae, Camelide, 
FEquidz, Proboscidia, Cosoryx, Glyptodontidz, and Hystricide. 
Absence of Tragulide, Oreodontidz (with very few exceptions), 
Poébrotheriidz, Elotheriidz, and Nimravide. 

This formation has a wide extent throughout North America. 
The largest area overlies the White River ® beds in Nebraska, 
Wyoming, and Colorado,” extending south and east of that for- 
mation into Kansas,°3 where it rests on the Cretaceous. There is 
a second area in Northern Central New Mexico, and one per- 
haps in Southern New Mexico, extending from the Rio Grande 
to near the Arizona border. There is another tract in Wash- 
ington County, Texas; and yet another in Mexico, on the bound- 
aries of the states of Hidalgo and Vera Cruz. According to 
King its thickness in Wyoming reaches two thousand feet, but 
it thins out gradually to the eastward, so as to have a thickness 
on the White River of about one hundred and fifty feet, accord- 
ing to Hayden. ‘ 

This formation was referred to the Pliocene series by King and 
Hayden, and I have called it Upper Miocene. The latter view 
is supported by the presence of the following European Miocene 
genera and species: Cosoryx, Paleomeryx (= Blastomeryx); 
Castor div. Steneofiber; Jastodon (Tetrabelodon) angustidens. 
The remaining Oreodontide (Merychyus) give it a facies older 
than Pliocene. 

This series has received the name of Niobrara® from Marsh, 
a term previously applied to a division of the Cretacic. It in- 
cludes the Humboldt,” and probably the North Park formations 
of King.® 

PLIOCENE. 

Under this head I include everything between the Miocene and 
the glacial epoch. It includes the following divisions. Two of 
them are consecutive in time, viz. : 

Equus beds, 

Idaho. 

VOL. XXI.—NO. 5. 
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Two others are probably contemporary with one or both of 
the preceding, so that the names have only a provisional utility. 

Megalonyx beds. 

Truckee. 

Ipano.—Present : Mammals, Camelide, Equus excelsis ; Fishes, 
Cobitidz, Percidz, Siluridz, Raiidz, Mylocyprinus (Cyprinide), 
and peculiar species of existing genera of Cottida, of Salmon- 
Catostomide, and Cyprinide. Absent: mammals, Z/ephas 
primigenius, etc. 

The Mammalian fauna of this epoch is little known, owing to 
the rarity of remains. Its characters may be chiefly learned 
from the numerous fresh-water fishes it contains, by which it may 
be compared with the Equus beds, which also contain many 
fish remains. But one area of this epoch is known. It covers 
the southern part of Western Idaho, entering Eastern Oregon. 

TRUCKEE.—The typical locality of this formation is the Kaw- 
soh Mountains in Western Nevada. The formation was supposed 
by King to be identical with the John Day Miocene, but Dr. C. A. 
White informs me that it is of much laterage. Vertebrate remains 
have been found, but have not been fully determined. Thickness 
(King), two thousand three hundred feet.” 

Eguus Beps.7?—Present: Glyptodontidze (Mexico), Megathe- 
riidz, Eschatiide; extinct genera, Holomeniscus, Mastodon 
(Mexico), Smilodon (Texas); extinct species, Elephas primi- 
genius ; Equus, four species; Lutra, Cervus, etc.; recent species 
of Thomomys, Arvicola, Castor, Canis,? Homo. Absent: Coso- 
ryx, Oreodontidz, Protolabididz ; Raiide, Cobitida, Mylocypri- 
nus, and the fishes of the Idaho beds in general ; Castoroides and 
A.mblyrhiza.” 

The localities of this formation are widely distributed. In 
the presence of various extinct forms, above mentioned, it 
agrees with the Pampean fauna of South America, but differs 
in the presence of the northern existing genera and species 
with the extinct Elephas primigenius. The Argentine forms drop 
off successively as we travel northwards. Thus, Macrauchenia 
ceases in Bolivia, Toxodon in Nicaragua (Leidy), Glyptodon in 
the valley of Mexico (Barcena), where Elephas primigenius com- 
mences. Where the line should be drawn between the Pampean 
and Equus beds I do not know, but we can arbitrarily assume it 
to be the line of distribution of the E/ephas primigenius. This will 


a 
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include the fauna of the valley of Mexico, which has also other 
forms common to the more northern areas. Such are four species 
of Equus,—one of Bos, one of Eschatius, one of Holomeniscus 
(Camelidz), and one of Platygonus. 

The areas of the Equus beds are, then, the valley of Mexico,73 
Southwest Texas, Carson, Nevada,?5 near Fresno, Southern 
California, the Oregon Desert,” Western Nebraska, and prob- 
ably other localities. The beds are nowhere of great depth. 

The presence of Homo in the beds of this epoch in Oregon 
was indicated by me in 1878.77 This discovery has been con- 
firmed by the discovery of obsidian implements in place, in 
Western Nevada, as affirmed in a recent publication” of Mr. G. 
K. Gilbert of the United States Geological Survey in Mature. 
This gentleman has expressed the belief that the beds of this 
age are not older than the glacial epoch, because they embrace 
the bases of some of the moraines of some of the ancient glaciers 
of the Sierra Nevada. It remains to be proven, however, that 
these moraines are of true glacial age, since they are of entirely 
local character. The presence of so many mammals of the fauna 
of the valley of Mexico would not support the belief in a cold 
climate. 

THE MEGALonyx Beps.”?—This formation is chiefly represented 
in the caves of the Eastern States. Its fauna is as follows: Present: 
Megatherium, Mylodon, Megalonyx, Castoroides, Amblyrhiza, 
Anomodon, Arctotherium, Smilodon, Platygonus, Mastodon, of 
extinct genera; and of recent genera, Sciurus, Arctomys, Jaculus, 
Arvicola, Erethizon, Hydrochcerus, Lagomys, Lepus, Scalops, 
Procyon, Canis, Mustela, Equus, Tapirus, Dicotyles, Cariacus, 
Bos, Didelphys. Absent: Glyptodontide, Eguas crenidens, occt- 
dentalis, and barcen@i; Eschatiide, Holomeniscus. 

It is not certain that this fauna does not owe its peculiarities 
to geographical causes only, and was not entirely cotemporane- 
ous with the epoch of the Equus beds. Its relations to that of 
the glacial epoch are not yet fully defined. 

PLISTOCENE SYSTEM. 

This system is represented by but few deposits in the interior 

of North America. Therefore it is touched on but lightly in 


this report. The consecutive epochs which it embraces are the 
following : 
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Later Glacial, 

Champlain, 

Early Glacial. 

The faunz of these periods have not yet been discriminated. 
As the Champlain was a time of submergence, the species of 
marine vertebrata may be properly attributed to it. Characteris- 
tics of the Plistocene fauna are the following: Present: J/astodon 
americanus, Cervalces americanus, Beluga vermontana, Trichechus 
vrosmarus, Rangifer tarandus, Ovibos bombifrons, Bos americanus, 
? Felis atrox, Canis lupus, Ursus horribilis, Mallotus villosus. 
Absent: Megatheriidx, Tapirus, Dicotyles, Platygonus, Ambly- 
rhiza, Arctotherium, Smilodon. 

The localities at which fossils of the glacial epoch occur are 
scattered over the entire continent east of the Plains, and their 
equivalents occur of course over the west. Many questions of 
exact contemporaneity of these different beds are as yet un- 


settled. 
TOTAL THICKNESS of the Czenozoic Realm: 
Feet 
Eocene 12,000 
21,000 
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To the student of natural science to-day a knowledge of 
German has become all-important. He smzst read the pro- 
ductions of our Teutonic cousins. Possibly next in importance 
of foreign tongues comes French, but there are many others of 
which one must have at least a smattering. There is, however, 
a limit to the linguistic attainments of the student of science, 
and soon some International Scientific Congress will have to 
decide the question of what language or languages shall be 
recognized. Every year sees the establishment of new journals 
in what might be termed “ outlandish” tongues. The languages 
of Scandinavia are bad enough, but what shall we do with the 
facts buried in Russian, Finnish, Polish, Bohemian, and Hun- 
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garian treatises? Are they to be ignored? or must we all 
become polyglots? The writer recently asked an eminent Ger- 
man professor if he read Russian. His answer states the whole 
question. “No. Ifsome stupid writes his descriptions in Japanese, 
must I thereupon study Japanese ?” It is time to cry a halt in this 
direction. The possibility of a literature of science in Japanese 
is not so remote, unless there be some universal agreement in 
regard to the language in which scientific discoveries must be 
clothed in order to claim early recognition. 

We do not know the merits of “ Volapik” as a medium of 
scientific publication, but we suggest that the time is at hand 
when that or some other common language will have to be 
formally adopted by scientific authors. 


Dr. T. N. Git writes an article for the Forum (of New York) 
on the possible existence of a sea-serpent. He regards as unre- 
liable most of the stories of its alleged appearance, but says that 
if existing, it is more likely to be a snake-like Cetacean or shark 
than anything else. In the succeeding number, Professor R. A. 
Proctor, the astronomer, asserts the strong probability that the 
sea-serpent exists, and that, if so, it is likely to prove to bea 
remaining species of the Mesozoic saurians. If Professor Proc- 
tor were as good a zoologist as he is an astronomer, he would 
perceive that this supposition is quite outside the range of sci- 
entific probability, and that those of Professor Gill are much 
more likely to prove true. 


RECENT LITERATURE. 


Wortman on the Teeth of the Vertebrata.'—We have in this 
monograph a work which students of odontography will find it to 
their advantage to consult. Dr. Wortman’s excellent opportuni- 
ties in the museums of the country have been improved so as to 
enable him to present the latest results of research among the ex- 
tinct as well as the recent Vertebrata. The subject is approached 
by analytic tables of the systematic arrangement of the various 
divisions of this branch of the animal kingdom. In the history 
of the origin of teeth he has sought the latest embryological 
works, and gives us a well-digested account of the results. He 


* Comparative Anatomy of the Teeth of the Vertebrata. By J. L. Wortman, M.D. 
Reprinted from The American System of Dentistry. Pp. 153. 1886. 
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advances a theory of dental succession which is opposed to the 
prevalent one, and which, as it appears to us, accounts better for 
the facts. it is thus stated (p. 500): “In the Batrachia and Rep- 
tilia there are many sets of teeth developed during the life of the 
individual, of which the first arises de novo, and all the succeed- 
ing ones are derived from that which precedes it. Altogether, 
I am disposed to regard the diphyodont mammalian dentition in 
the same light: those teeth which take their origin primarily 
from the epithelial lining of the mouth are strictly homologous 
with the first set of the lower vertebrates. This would include 
in the first set the deciduous incisors, canines, molars, and the 
first true or permanent molars. The second set of the batrachian 
and reptile would be represented by the permanent incisors, ca- 
nines, premolars, and second true molar. The third succession 
would be represented by the last molar of the diphyodont den- 
tition.” 
The monograph is well illustrated by wood engravings. 


Kedzie’s Gravitation, Solar Heat, and Sun-Spots.'—Profes- 
sor Kedzie’s interesting book makes a sensible addition to the 
light necessary to the understanding of that form of energy 
known as gravitation. He starts with the kinematists in refusing 
to credit the existence of attraction, or the action of matter where 
it is not, and uses the Le Sagian idea of external pressure as the 
principle of gravitation. But he differs from Le Sage in not ad- 
mitting this force to be derived from hypothetical molecules, and 
in asserting that it is the mechanical energy due to vibrations 
of the ether moving towards the sun. He goes further and 
attempts to account for the source of this energy. He regards 
it as the equivalent of the heat which is radiated from the suns 
of the universe into space in such prodigious quantities, which 
is metamorphosed into mechanical energy and returns to its 
source in this form. The reasons for believing in the return are 
thus stated. Assuming space to be infinite, and to be full of the 
ether, he conceives the latter to be full of energy. Any addition 
to this energy from any source will cause an overflow, which 
will naturally be in the direction of the region from which the 
emission took place. Hence between the sun and the surround- 
ing space there is an endless cycle of outgoing and incoming 
energy. The reason why this returns as mechanical and not as 
thermal vibrations he supposes to be as follows. The conversion 
of mechanical motion ‘into heat being caused by resistance or 
contraction of space, the reverse process of converting heat into 
mechanical movement will result from the opposite physical con- 
dition; z¢., the reduction of pressure and expansion of space. 


* Solar Heat, Gravitation, and Sun-Spots. By Professor J. H. Kedzie. 8vo, 1886. 
S. C. Griggs & Co., Chicago. 
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Hence heat is thus changed at a proper distance from the sun. 
The only adverse criticism we have to offer to this theory follows 
Professor Kedzie’s assumption that the physical basis of universal 
energy (the ether) is of infinite extent. If this be assumed, his 
other assumption, that it is fud/ of energy, falls to the ground: 
it could never get full, and energy radiated into it would be truly 
lost and would never return. If, now, the ether be supposed to 
have a limiting boundary, Professor Kedzie’s theory has a much 
more certain basis, and, indeed, so far as regards the necessary 
return of energy, may be fully accepted. 

Professor Kedzie advances the theory that sun-spots are dy- 
namic shadows or regions of lower temperature. These are due 
to the diminution of the quantity of heat generated on the sur- 
face of the sun in consequence of the interception and appropria- 
tion as gravitation by the planets, of the energy returning to the 
sun from space.—C. 


Cope’s Origin of the Fittest.'.—Under the title of ‘“ Origin 
of the Fittest” Professor Cope has collected into book form the 
various essays which he has published during the last twenty 
years upon the subject of evolution. During this time Professor 
Cope has won for himself a leading. position among American 
naturalists, not only as an investigator, but as a thinker. To him 
is largely due the origin and growth of what is sometimes called 
the American school of evolution, or Neo-Lamarckism. It is in 
the essays embodied in the book before us that he has advanced 
his views and formulated the beliefs of this school. 

It is to be regretted that Professor Cope did not see fit to re- 
vise these essays and arrange the subject-matter in them into a 
systematic form. As it is, he has simply reprinted them as they 
were originally published, with only here and thére a note. Some 
of the chapters are prize essays, some detail results of original 
investigation, and some were popular lectures. They were writ- 
ten at various times and for all sorts of purposes. There is a deal 
of repetition and self-quotation. Published in this form, there 
cannot fail to seem a lack of unity. The reader finds difficulty 
in discovering any obvious thread to bind the essays into one 
book, and much of the interest and suggestiveness is lost thereby. 
Professor Cope promises us in the—let us hope not distant— 
future a systematic summary of the subject. But this book must 
be taken for what it is intended,—not as a separate publication 
ora connected summary, but simply as a collection of the writings 
of the author. 

In the pages of this book may be found the views of the 
American Neo-Lamarckian school; for although it contains the 


* The Origin of the Fittest. By E. D. Cope, A.M., Ph.D. 8vo, November, 1886. 
D. Appleton & Co., New York. 
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works of Professor Cope alone, it nevertheless embodies the 
views of others who have been associated with him in similar 
work, and it may be taken therefore as expressing more fully 
than any other publication the substance of Neo-Lamarckism. 
The teachings of this school as expressed by Professor Cope are 
briefly as follows: 

1. Darwin's law of natural selection, or the survival of the 
fittest, is secondary to the question of the orgin of the fittest ; 
z.¢., variations. According to Darwin, organisms have an inhe- 
rent tendency to vary, and variations are fortuitous. 

2. Professor Cope denies any inherent tendency to vary. There 
are no tendencies except growth and heredity. 

3. Variations are due to 

(a) Physical and chemical effects of environment. 

(6) Use and disuse. The effect of use and disuse in the indi- 
vidual is plainly seen, and can be shown in successive generations 
by palxontological evidence. 

(c) Consciousness implying effort producing motion. The 
object of the effort is to satisfy hunger or to give pleasure; the 
result is variation in the parts used. Sensibility is therefore an 
important factor in producing variation. 

4. The results of physical selection and of use and disuse are 
constant, those of natural selection more or less fluctuating. 

5. Separate groups may vary independently in the same or 
similar directions owing to the action of similar conditions. 

6. These features of variation appear usually in adults. But 
by acceleration they are inherited in younger stages. Embry- 
ology thus becomes crowded and many useless stages are 
skipped. By retardation variations may be inherited by later 
stages. 

Some of Professor Cope’s personal views most worthy of note 
are these: 

Consciousness is a primeval attribute of matter. It was the 
cause and not the result of organization. All adaptive actions 
were originally conscious, and this is true even of reflex and 
automatic actions and of many motions of plants. 

Genera are not merely exaggerated species, as Darwin be- 
lieved, but have had a different sort of origin, so that the same 
species may be carried from one genus to another. 

In regard to the value of these various conclusions there is of 
course room for great difference of opinion. The mest important 
conclusions are those relating to physical selection and the effect 
of use and disuse. Professor Cope has here certainly attempted to 
fill a need distinctly felt by naturalists. The origin of variations 
and the laws regulating their appearance are at the bottom of all 
views of descent. Darwin himself has recognized the great diffi- 
culty in accounting for the origin of species by the selection of 
mere chance variations; but he looked upon use and disuse as 
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playing only a small part in the matter. Professor Cope and the 
others who go with him regard use and disuse as the factor of 
most fundamental importance in producing the variations upon 
which natural selection can act. The essays of this volume are 
therefore of great value and full of suggestiveness. They mark 
a phase in the advance of the evolution problem. They cannot 
be hurriedly read, but demand careful study on the part of all 
who wish to comprehend the modern aspects of biological prob- 
lems. In them every one will perhaps find something with which 
he will not agree, and many may dispute the general conclusions, 
but no one can read them without profit. For we must recog- 
nize that Professor Cope has attempted to answer a question 
lying below the law of natural selection. He has attempted to 
show why variations appear when they are needed and how it is 
that many animals may vary simultaneously in the same direc- 
tion. It is hardly time to pass judgment upon his views, but it 
certainly seems that the observations and suggestions embodied 
in this book remove many of the difficulties which have been 
found in the way of the descent theory when viewed from the 
stand-point of pure Darwinism. 

The accompanying plates taken from the book illustrate the 
remarkable parallelism between genera of different families, called 
by Professor Cope heterology. Plate XVI. represents five types 
of the new world Iguanidz, and Plate XVII. as many of the 
old world Agamida.—H. W. Conn. 


Geyler and Kinkelin’s Pliocene Flora.’— Besides the Pliocene 
deposits of Germany enumerated, 1875, by Sandberger there are 
two more Pliocene basins,—Hanau-Seligenstadt and Niederrad- 
Floersheim. The plants of these basins indicate a climate similar 
to that of the present time and are considered as “ Upper Plio- 
cene.” About thirty species are described and figured. Of these 
there are six species identical with recent North American forms, 
and four extinct species have their nearest relatives among the 
North American Flora. Six species are recent European forms 
and seven others are extinct. Seven forms are described as new 
species; they belong to the genera Pinus, Abies, Fagus, Liquid- 
ambar, Rhizomites, and Potamogeton. Several plants, referred 
to the Oligocene by Ludwig, are Pliocene. 

* Die Oberpliocaen Flora aus den Baugruben des Klaerbeckens bei Niederrad 


und der Schleuse bei Hoechst a. M. 47 pages, 4to, 4 plates. By Th. Geyler u. 
F. Kinkelin. Abhandl. d. Senckenberg. Naturforsch. Gesellsch., 1887. 
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GENERAL NOTES. 
GEOLOGY AND PALAEONTOLOGY. 


American Triassic Rhynchocephalia.—The reptilian genus 
Typothorax was described by the writer in 1875 in the report of 
Captain G. M. Wheeler to the Chief of Engineers, U. S. A., from 
peculiar osseous dermal plates, which he found in the Triassic 
bad-lands of New Mexico. Additional material recently ex- 
amined furnishes a good deal of information as to the characters 
of this form, and indicates that its position is somewhere near to 
the genus Aétosaurus of Fraas, in the order Rhynchocephalia. 
This is an important addition to American palzontology, since 
undoubted members of this order have not been hitherto found 
on this continent, excepting perhaps the Champsosauride. 

The pieces, which belong undoubtedly to the type species, 
Typothorax coccinarum Cope, include two ribs with corresponding 
dermal ‘scuta, two femora, and some loose dermal scuta. There 
are probably other parts of the animal preserved. The ribs are 
remarkable for their wide expansion, so that their edges meet, 
forming a continuum; but they are not joined suturally. Each 
rib is overlaid by a band-like dermal scutum of similar length 
and width. The inferior face of one edge of the dermal scu- 
tum is bevelled so as to make a gaping groove, while the 
plate and rib are obtuse and appressed at the opposite edge. 
This edge is probably received into the gaping edge of the 
adjacent pair of bones, thus forming an uninterrupted cuirass, 
as in the armadillo. The femur is curved, with a third trochanter 
and a bilobate external condyle. No distinct great trochanter. 
The dermal armature resembles that of Aétosaurus, but differs 
in being in continuous bands, instead of being subdivided by 
cross-sutures. The ribs of Aétosaurus are not represented as 
expanded by Fraas; but we do not know the characters of all 
of them in either genus. The surface of the scuta is sculptured 
into shallow pits in Zypothorax coccinarum, The species is as 
large as the Mississippi alligator. 

This genus offers an interesting parallel in the structure of its 
carapace to the early stage of the same part in some of the tor- 
toises. The incomplete fusion of the ribs and the distinctness 
from them of the dermal osseous deposit, are conditions of em- 
bryonic stages in that order. There can be little doubt but that 
more complete knowledge of this genus and its allies will throw 
light on the origin of the order of Testudinata. 

It is important to observe that, like the Aétosaurus in Wiirtem- 
berg, the Typothorax accompanies the genus Belodon in the beds 
near the summit of the Trias.—£. D. Cope. 
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Some New Teniodonta of the Puerco.—A right mandi- 
bular ramus from the upper beds of the Puerco formation in 
New Mexico indicates a species of Psittacotherium different 
from the two hitherto known (Hayden’s “ Report U. S. Geol. 
Surv. Terrs.,” iii, Bk. L, p. 196, 1885), and of larger size. 
One cutting anterior tooth (the supposed external incisor) is 
preserved, and the alveole of all the molars, with the entire 
second molar free from the jaw. These fragments indicate the 
most robust of all incisor-biters known, and an animal capable 
of doing great execution with the front teeth. The depth of the 
ramus at the symphysis is remarkable, equalling the length of the 
entire molar series f/vs half the long diameter of the incisor. 
The long diameter of the incisor equals the space occupied by 
the anterior three molars; in P. mulufragum this diameter covers 
but two molars. The enamel of the incisor is smooth; in P. mud- 
tifragum it is grooved. The premolar preserved is similar to 
that of the P. mzltifragum in form, but is larger; it consists of 
an external larger and an internal smaller conical cusp and a 
single compressed root; the inferior border of the enamel angu- 
lating upwards on each side. Length of entire dental series, 
m. .095; diameters of incisor,—anteroposterior, .028 ; transverse, 
016; depth of symphysis, .085; depth at fourth molar, .050; 
diameters of second molar (premolar),—anteroposterior, .010; 
transverse, .017; elevation of external cusp, .o18. 

This species may be named Pstttacotherium megalodus. 

The anterior part of the palate, with two of the characteristic 
teeth of the Psettacothcrium multifragum, supplies a hiatus in our 
knowledge of the genus. A powerful rodent-like incisor occupies 
the inner edge of the premaxillary bone. It is narrowed and 
produced posteriorly, but the enamel only covers a narrow part 
of each side besides the front, the entire surface being without 
angles. Enamel rugulose and delicately grooved. Posterior to 
this tooth is a diastema about as wide as its crown. This space 
is succeeded by a huge tooth in the position of a canine, but 
whether truly such is uncertain. Its section is oval, and the 
long axis is directed obliquely outwards and forwards. Its en- 
amel is delicately rugose and grooved, but a wide open channel 
on the anterior half of the external face is the most conspicuous 
peculiarity. The apex of the crown 1s lost. No diastema be- 
hind this tooth. The dimensions of this tooth are about those 
of the external incisor of Ps¢tacotherium multifragum, and the 
enamel is similarly marked.—£. D. Cope. 


Mr. Hill on the Cretaceous of Texas.—In our February 
number we referred to the reading of a paper by Mr. Robert 
Hill, of the United States Geological Survey, on the Cretaceous 
formations of Texas. In this paper Mr. Hill makes the impor- 
tant announcement of his discovery of a series of beds below the 
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Dakota formation, which fill the extensive hiatus which has 
hitherto existed in American geology in the region of the lower 
Cretaceous. The text of this paper having come to hand in the 
American Fournal of Science and Arts for April, further observa- 
tions on it are possible. The formations discovered below the 
Dakota are referred to a single series, under the name of the 
Comanche. This is divided into two divisions, which receive 
new names; and these are again subdivided lithologically into 
five and four subdivisions respectively, several of which have 
been previously named by Marcou and others. The Comanche 
series is said to be “one of unbroken sedimentation and faunal 
continuity from base to top.” We fail to perceive, therefore, 
why they should be arranged in two divisions, each of which 
receives a new name, the more as no characters, faunal or litho- 
logical, are cited in support of them. 

In the same paper the Upper Cretaceous beds of Texas sare 
reclassified, and the whole are arranged in an upper series, which 
includes the Cretaceous formations of the Gulf States. To this 
body of formations the name “ Gulf Series” is given. We must 
protest against the introduction of this name also, not only be- 
cause no characteristic definition of the division is given, but 
because we believe that no such definition is possible. The Cre- 
taceous of the Atlantic States is susceptible of intercalation with 
the beds of the Gulf States, and the name “ Gulf Series” is not 
only inappropriate for them, but any name for them as a whole 
is unnecessary. This is because the Atlantic beds can be inter- 
calated with those of the interior of the continent. That some 
of the Texan beds are identical with some of the latter is well 
known. Thus the Niobrara epoch is well represented in North- 
ern Texas both by its well-known vertebrate fossils and its char- 
acteristic chalk, a fact apparently unknown to Mr. Hill. 

The Upper Cretaceous series is divided by Mr. Hill into four 
divisions, named respectively (beginning at the top) Navarro 
beds, Dallas Limestones, Eagle Ford Shales, and Timber Creek 
group. Of these the first two are probably identical with the 
Riply and Rotten Limestone beds of Mississippi and Alabama, 
and the Eagle Ford Shales are likely to prove to be the same as 
the Eutaw group of Hilgard, Tuomey, and others. The name 
“Timber Creek” is already in use for a division of the Upper 
Cretaceous in New Jersey. This duplication of names is not 
sustained by any reasons, but, on the contrary, the writer refers 
to previous determinations by Shumard, without correction. 

There is enough good and new work indicated in this paper 
to satisfy the ambition of a discoverer, and to attract the at- 
tention and interest of geologists. But the author has failed to 
appreciate the importance of observing the ordinary rules of 
nomenclature to a degree which is surprising —Z. D. Cope. 
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MINERALOGY AND PETROGRAPHY:.! 


Petrographical News.—A few specimens of basic eruptive rocks 
have recently been described by Schmidt? from the north side of 
the Central Alps in Switzerland. Near Iberg, in Canton Schwyz, 
a diabase porphyrite occurs cutting Eocene deposits. This por- 
phyrite presents all the characteristics of pre-Tertiary porphyrites. 
It offers another proof of the fact that texture in rocks depends 
more upon the conditions under which the rock magma solidified 
than upon the age during which it was erupted. The porphyritic 
crystals are oligoclase. Many of them consist merely of an outer 
shell of plagioclase substance, including material identical with 
that of the ground-mass. Melaphyres from near Glarus contain 
olivine crystals, which have undergone the unusual alteration 
into bastite. Messrs. Barrois and Offret? have found that the 
rocks of the Sierra Nevada Mountains in Southern Spain are 
similar in many respects to those of the Ronda*+ Mountains. 
They consist principally of a series of highly-altered schists and 
limestones. The mica schists of this series contain in addition 
to their essential constituents the accessory minerals rutile, 
tourmaline, garnet, muscovite, kyanite, sillimanite, andalusite, 
and occasionally feldspar. Garnet and staurolite are among the 
oldest constituents. Their shattered condition shows that the 
rock in which they occur has been subjected to great pressure. 
The Cambrian schists of this region are divided into sericite 
schists and chloritoid schists. Members of both series are cut 
by veins of quartz, with which are associated fluorine minerals, a 
fact which leads the authors to regard these as the products of 
the action of gaseous emanations upon the material of the sur- 
rounding rock-masses. Among the Cambrian amphibolites is 
mentioned a variety containing glaucophane, with a greenish- 
blue tint instead of a violet-blue color parallel to 6. The com- 
position of this glaucophane is: 


SiO, Al,O, FeO MgO CaO Na,O loss at red heat 
47.42 8.42 9.68 15.28 12.95 2.97 4.16 


A dyke of diabase cutting the old red sandstone near Dum- 
barton, Scotland, is described by Lacroix’ as presenting a fine 
example of the existence in the same rock-mass of three distinct 
types of structure,—the devitrified glassy, the porphyritic, and 
the ophitic. The analyses of several rocks from the neigh- 
borhood of Christiania, Norway, have recently been published.® 
The rocks analyzed are, with one exception, from the area occu- 


t Edited by Dr. W. S. BAYLEY, Madison, Wisconsin. 

2 Neues Jahrb. f. Min., etc , 1887, i. p. 58 

3Comptes Rendus, ciii., 1886, pp. 174 and 221. 

4Cf. American Nat., Notes, June, 1886, p. 549. 
5Comptes Rendus, ciii., 1886, p. 824. 

6 Jannasch, Ber. d. deuts. chem. Gesell., 1887, i. p. 167. 
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pied by the pradacite of Lang, and its contact zone. By com- 
parison of the composition of an unaltered slate with that of a 
hornfels produced by its alteration, it is seen that in this process 
water and carbon dioxide were driven off, and the ferric iron in 
the former was reduced to the ferrous state in the latter. The 
brown mica of the hornfels contains 3.40 per cent. of titanic 
oxide. 


Fulgurites.—Although the interesting bodies known as light- 
ning-tubes have been the subjects of numerous papers during 
the past century, it must be confessed that our knowledge in 
regard to them is not very extensive. The United States National 
Museum having recently become possessed of several fine speci- 
mens of the tubular varieties formed by lightning striking in loose 
sand, Mr. G. P. Merrill' has been enabled to study these micro- 
scopically, and thus to add something to our previous knowledge 
of them, In all the cases examined the walls of the tubes con- 
sisted of glass, in which there were no traces of crystallization. 
Analyses of the glass and of the sand in which the fulgurites 
are found and by the fusion of which they were produced, show 
that in every case the former contains more silica than the latter. 
The author argues that “had the lightning shown no selective 
power the resultant glass would possess the same composition 
as the sand in which it formed. Had it exercised such power 
one would naturally expect the most fusible minerals to be first 
acted on, and hence that the glass would approach them in com- 
position.” But the contrary of this seems to have taken place, 
the ordinarily infusible quartz having been most acted upon. 
This may probably be explained by supposing the quartz to offer 
the greatest resistance to the passage of the electric current, 
—i.¢.,to be a very poor conductor of electricity. It would then 
in consequence of this resistance become heated even to the 
point of fusion, while the better conductors would escape with 


little injury. The resulting glass would in this case have a 
higher percentage of silica than the surrounding sand. The 


actual composition of glass and sand from Union Grove, White- 
sides County, Ill., yielded Professor Clarke: 


Loss on ignition SiO, Fe,O;.Al,0, CaO MgO K,O Na,O 


Fulgurite glass.......... 0 33 91.66 6.69 0.38 0.12 0.73 077 
1.01 84.83 9.88 16 O13 1.13 1.50 
The paper concludes with a very full bibliography of the subject. 


Mineralogical News.—A variety of the rare mineral carpho- 
siderite is described by Lacroix? from the triassic arkoses of 
Macon (Saone-et-Loire). It occurs as micaceous coatings of a 


t Proceedings of United States National Museum, 1886, p. 83. 
2 Comptes Kendus, ciii., 1886, p. 1037. 


1887] Mineralogy and Petrography. 473 
golden-yellow color on the walls of cavities and cracks. Ex- 
amined microscopically, it is seen to consist of pleochroic (col- 
orless and pale yellow) needles in a light yellow non-pleochroic 
ground-mass. Under crossed nicols the former show bright 
polarization colors, while the latter remains unchanged during a 
complete revolution, and is therefore regarded as being made up 
of the same acicular crystals cut perpendicular to their optical 
axes, which are negative. The specific gravity of the mineral is 
3.09. It is infusible, and when heated ina glass tube gives off 
water and sulphuric acid. Its composition is: 

SO, = 30.38, PO, = 2.72, FeO, == 45.52, == 18 45. 


In the same journal Gonnard? describes pleromorphs of 
guarts after fluorite. Curious blocks of milky quartz from St. 
Clement (Puy de Dome) are seen, upon close examination, to be 
made up of spherules composed of acicular crystals of quartz 
radially arranged around a centre, which is sometimes a void, 
but more frequently a piece of granite or a core of amorphous 
silica. Scattered through the blocks are found cavities of octa- 
hedral form, normal to the faces of which the quartz-fibres are 
arranged. Inside of the cavities are also occasionally little octa- 
hedrons of quartz with their faces parallel to the walls of the 
cavity. Several doubtful minerals have recently been exam- 
ined microscopically by Dr. Lacroix.? /Pteroltte, which Dana 
supposed to be an altered lepidomelane, Lacroix found to be a 
mixture of several distinct minerals, of which the most impor- 
tant are a black mica and a strongly pleochroic pyroxene. In 
addition to these there are also present in pterolite numerous 
grains of blue sodalite, rhombohedra of calcite or dolomite, and 
many other minerals which are usually found in eleolite syenites. 
Villarsite is shown to be merely a pseudomorph of chrysotile 
after olivine. Gamsigradite has the optical properties of horn- 
blende, with a maximum extinction of 30° and pleochroism in 
green and brown tints. In a late number of the Mewes Fahr- 
buch fiir Mineralogie F. Sandberger? discusses the widespread 
occurrence of iodine in phosphorites, of lithium in psilomelane, 
and of cassiterite and anatase crystals in zinc-blende and in tet- 
rahedrite. He also describes hexagonal plates of #aolin, which 
he thinks are orthorhombic crystals bounded by the planes 
OP, «Ps and «P. They are found in the clefts and druses of 
a quartz vein occurring on the contact between a lithium-mica 
granite and a mica schist at the Morgenstern Mine, Joachimsthal. 
In connection with his work on mineral veins the same 
author had occasion to examine the mica of the Schapbach 
gneisses and the augite of a diabase from near Andreasberg, 
Harz. In each he found a silver content of about 0.001 per 


* Comptes Rendus, ciii., 1886, p. 1036. 2Tb., civ., 1887, p. 97. 


3 Neues Jahrb. f. Min., etc., 1887, i. p. 95. 4 Ib., p. 111. 
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cent. The crystals of phenacite occurring at various localities 
in Colorado, according to Mr. Penfield,’ possess a great sim- 
ilarity of habit to those from the Ilmengebirge, Urals. The 
phenacite from the Pike’s Peak region (as well as the amazon 
stone and smoky quartz from the same locality) is found in 
pockets in the neighborhood of the Crystal Peaks,? a chain of 
granite hills about fifteen to twenty miles northwest of Pike's 
Peak. The crystals from this place are usually small in size, the 
largest ever found measuring but 15 mm. in length. Most of 
the crystals are colorless, but those entirely imbedded in gangue 
have a faint wine color. Mr. A. N. Alling3 has recalculated 
the physical constants for topaz from measurements of a crystal 
of this mineral from Thomas Range, Utah. The axial ratio as 
recalculated is a:b: c’ =0.5285:1:0.47715. The optical 
angle, 2 V = 67° 18’; and the indices of refraction are / = 1.6104 
and 7 = 1.6176 for yellow light. 


Chemical Integration..—The author regards all chemical 
species known to us as units or integers produced by the iden- 
tification in volume, or, in other words, the integration of more 
elemental species. Rejecting the atomic hypothesis which he 
has long regarded as, in the language of J. P. Cooke, ‘a tem- 
porary expedient for representing the facts of chemistry to the 
mind,” the author designates the so-called molecular weights of 
species as their integral weights. They are, at the same time, 
equivalent weights, since they are the weights of equal volumes. 
The specific gravity at 0° and 760 mm. of hydrogen gas, which 
is the unit of combining weight, should, in his opinion, be made 
the unit of specific gravity for all species. The integral weights 
for gases and vapors are well known to be multiples of this unit 
of specific gravity, and, believing the law of condensation by 
volume to be universal, the author conceives all liquid and solid 
species to be formed by the condensation or so-called polymen- 
zation of normal gaseous species often unknown to us. From 
this he concludes that the specific gravity of these liquids and 
solids should be calculated on the basis of hydrogen as unity. 
In this way the problem of the coefficient of condensation is 
solved. 

We had long maintained that the law of progressive series is 
also, like that of volumes, universal in chemistry, applying not 
only to related hydrocarbons, but to species differing in the pro- 
portions of oxygen, of sulphur, of metals, and of hydrogen. In 
the existence of such series he finds an explanation of those 
apparent variations in the law of definite proportions, seen alike 


t Amer. Jour. Sci., xxxii., Feb. 1887, p. 130. 
2, W. B. Smith, Ib., p. 134. 3 Ib., xxiii., Feb. 1887. 
4 Abstract of paper read before Nat. Acad. Sciences, April 19, 1887. 
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in solid and in gaseous species, upon which several chemists 
have in late years insisted. 

The question of heterogeneous and of homogeneous differ- 
entiation or disintegration in gases is also discussed at length, 
as well as several other related problems, all of which have been 
previously noticed in the author’s lately-published volume, en-_ 
titled “A New Basis for Chemistry,” to which the present paper 
is a supplement.—Z. Sterry Hunt. 


Miscellaneous.—By subjecting mixtures of zinc salts and 
sulphates of sodium or potassium to a high temperature Alex. 
Gorgeu' has succeeded in obtaining little hexagonal prisms and 
plates of zinc oxide with the hardness and density of the natural 
zincite. By the addition of a small quantity of manganese sul- 
phate to the mixture before heating, the crystals obtained pos- 
sessed the pink color of the natural mineral.’ Wid/emite was 
produced by calcining a mixture of one part zinc sulphate, one- 
half to one part sodium or potassium sulphate, and one-thirtieth 
part hydrated silica. The crystals obtained were in the form of 
hexagonal prisms, terminated by an obtuse rhombohedron. 
They corresponded in all their properties with the naturally- 
occurring willemite. Bourgeois? has effected the syntheses 
of several crystallized carbonates by heating their corresponding 
amorphous carbonate precipitates to a temperature of 100° in 
glass tubes containing a solution of some ammoniacal salt. Cal- 
cium, stroiutium, and barium carbonates crystallized as calcite, 
strontianite, and witherite. The first was accompanied by some 
aragonite. Lead carbonate crystallized as cerussite and hydro- 
cerussite, and cadmium carbonate formed little crystals corre- 
sponding to calcite. The same results were reached by heating 
solutions of the saline salts with ammonium carbonate at 140°. 
Brazilian ¢opaz possesses an electrical axis which does not 
correspond to any crystallographic axis.3 E. Cohen ¢ has de- 
scribed pseudomorphs after the concretionary markasite occur- 
ring in the chalk at Rigen, Pomerania. The pseudomorphs 
are composed of a mixture of 9.88 per cent. silica, 11.93 per cent. 
copiapite, and 78.19 limonite. 


BOTANY.5 


Smut in Oats.—Some recent experiments made at the New 
York Agricultural Experiment Station upon the smut (Usé/lago 
segetum) which affects the panicles of the oat are of such interest 


* Comptes Rendus, civ., 1887, p. 120; Bull. d. 1. Soc. Chim. d. Paris, xlvii., Feb. 
1887, p. 146. 
? [b., ciii., 1886, p. 1088; Bull. d. 1. Soc. Chim d. Paris, xlvii., Jan. 1887, p. 81. 
3 K. Mack, Pogg. Annalen, 1886, No. 6, p. 153. 
4 Sitzb. d. Naturw. Ver. f. Neuvorpommern u. Riigen, 1886. 
5 Edited by Prof. CHARLES E. Bessey, Lincoln, Nebraska. 
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that we reproduce here the substance of the account found in the 
_ fifth annual report of the station. 

After repeated observations it was found that the loss by smut 
the past year in an oat-field upon the station was about eight and 
a half per cent. The question of the transmission of smut from 
crop to crop was taken up. Seed was procured from a very 
smutty field in another county and sown upon plats of ground 
rariously situated. The results were as follows: Plat A, 28.81 
per cent. ; plat B, 30.86 per cent.; plat C, 11.68 per cent.; plat D, 
21.49 per cent. The average for all was 23.21 per cent. 

Ten other plats were sown with seed from the same field, but 
here the seed for each plat was treated with some substance sup- 
posed to be injurious to the spores of the smut. The results are 
given in the following table: 


Per cent. 

of Smut. 
Plat E soaked in copper sulphate solution ‘ 1.78 
iron sulphate 16.51 
| caustic potash re) 
“ sodium chloride 4.07 
potassic nitrate 10.21 
M “ cattle-urine +- 2 3-38 
| castile soap + water and qu uicklime 2 2.25 


Two of the applications, it will be noticed, proved to be effi- 
cacious remedies,—viz., the copper sulphate and the caustic pot- 
ash. The solution of copper sulphate consisted of four ounces 
dissolved in one gallon of water. The caustic potash solution 
was made by dissolving half an ounce in one and a half pints of 
water. It is stated that the treatment of the grain with the va- 
rious substances seemed to produce no injurious effect upon the 
plants. 


Students as Collectors.—By the time this note comes to the 
readers of the NATuRALIST hundreds of classes in botany will 
be engaged in collecting material for study and for making into 
specimens. The amount of material gathered from the forests 
and fields is no doubt enough each spring to make a pretty large 
herbarium. And yet, if all these dried plants were brought 
together, how few of them would be really desired by the pro- 
fessional botanists of the country! A few Ranunculacez; sev- 
eral Crucifere ; a good many Leguminosz and Rosacezx; all the 
violets obtainable; an Umbellifer or two, rarely more; several of 
the Rubiacez; some early and easy Composites, and so on to 
the grasses and ferns, make up the collections. The fifty or one 
hundred species in each collection are those which the pupil 
finds to be the easiest to obtain and identify of all that come 
under his notice. The early sedges and grasses he passes by, 
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for the most part, while the mosses and lichens, the toadstools, 
the puff-balls, the rusts, smuts, etc., are all ignored as much as if 
they belonged to an entirely different domain of nature. 

Let the teacher make the experiment of encouraging the col- 
lection and study of all kinds of plants. Let him, when a pupil 
brings a certain flattish fungus with many pores on its under 
surface, take a couple of minutes to direct attention to the pores, 
on the walls of which the spores are developed; to the tough 
mass of closely-interwoven threads which makes up the body 
of the fungus; to the fact that the plant is a saprophyte; and, 
at last, let the pupil be told that botanists call it Polyporus verst- 
color, and consider it to be somewhat related to the toadstools. 
When a spotted strawberry-leaf is brought, let the teacher tell 
something about its cause, even if it be but little. Let him show 
the pupil by a rough sketch or two the general nature of the 
parasite. Let the pupil be told to look for similar spots on 
other plants, and let him know that the name now applied to 
the species on the strawberry-leaves is Ramularia tulasnet. Do 
so with lichens, with pond-scums, green slimes, with mosses, 
with liverworts,—in fact, with whatever is brought in by the 
sharp-eyed young collector. 

But many a teacher will say that such work is impossible to 
any but a professional botanist with a perfect acquaintance with 
all the plants of the flora. It is not necessary, however, that 
full details should be given regarding any plant brought by the 
pupil. He must be a poor teacher indeed who cannot suggest 
something to his pupil about a toadstool or a puff-ball. It is 
not necessary to know the species or even the genus to which 
a plant has been assigned in order to be able to make valuable 
suggestions to one’s pupils. No man should accept the respon- 
sibility of teaching botany who does not know something of all 
the grand divisions of the vegetable kingdom, and who is not 
able to render a little aid to the pupil in whatsoever botanical 
class his plants may fall_—Charles E. Bessey. 


The Entomophthorez.—According to a note in the Yournal 
of the Royal Microscopical Society, Dr. E. Eidam has recently 
made a revision of the Entomophthoree (in Cohn’s “ Beit. zur 
Biol. der Pflanzen,” IV., 1886), and given diagnoses of the gen- 
era,—seven in all,—viz., Empusa, Lamia, Entomophthora, Ta- 
richium, Completoria, Conidiobolus, and Basidiobolus. He 
places the family in the Zygomycetes, in close proximity to the 
Mucorini, tracing a relationship to the latter through Piptoceph- 
alis and Syncephalis. 


Laboratory Notes.—The usefulness of a simple and inex- 
pensive eye-plece micrometer as a part of the outfit of each micro- 
scope in the laboratory can scarcely be fully appreciated until 
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one has tried it. When the student has at hand at all times a 
means for making accurate measurements he will make many 
more records of measurements than when he has to call upon 
the demonstrator for a special eye-piece. A simple graduated 
disk of glass which rests upon the diaphragm of the eye-piece 
is sufficient. It is, of course, best to have it ina second eye- 
piece, but in case the microscope has but one eye-piece the disk 
can be easily removed when not needed. 

Cheap, and still efficient, ca/ture-cells for the growth of spores, 
pollen, etc., may be made by the use of the little vulcanite rings 
now sold by all opticians. A ring is fastened to a slide by 
means of gold size; when dry and firm a little oil is spread 
upon the ring, and upon this the cover-glass (bearing the hang- 
ing-drop, in which are the spores) is carefully laid, care being 
taken to secure an air-tight chamber. 

Very frequently a student wishes fo preserve a specimen tem- 
porarily, when he is obliged to leave the laboratory before com- 
pleting his work. This he can do with most specimens by 
simply applying a drop of glycerin at the side of the cover-glass 
in such a manner as to effect a union between the water and the 
glycerin. The latter will slowly run under the cover-glass and 
preserve the moisture of the specimen often for many days. 

The value of dried specimens of algz, such as the Green Felts 
(Vaucheriacee), the G:dogonice, the Red Seaweeds (Floridce), 
Rockweeds (Fucace@), etc., is probably not fully appreciated by 
demonstrators in laboratories. The structure of the plants of 
the groups just named, as well as of many others, can be made 
out very satisfactorily from dried specimens. One is able to 
take up types of the more important families of plants in their 
proper order, and during those parts of the year when they are 
not to be obtained from the water. In most cases the specimen 
must be moistened with alcohol and, after mounting, with po- 
tassic hydrate also. Some of the most satisfactory specimens I 
have ever seen have been obtained in this way. Of course, one 
must have good material to begin with. 

An wstructive specimen for the student of the lower plants may 
be obtained by making as thin sections as possible of the soft 
lichens of the genera Collema, Leplogium, or their allies. Any 
one who has previously studied the Nostocs will recognize them 
at once in the lichen sections, where they occur as “ gonidia.” 
One can, in fact, make use of lichens of this kind for supplying 
with certainty good and abundant specimens of Nostoc when the 
Protophytes are under consideration in the laboratory. 

One of the most structive scries of experiments as to the 
water in the plant which the student can undertake consists of 
weighing green specimens of various kinds, and then, after care- 
ful drying, repeating the weighing to determine the loss of water. 
This can be done very satisfactorily in the winter, when the air 
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of the laboratory is constantly dry, and when the steam-radiators 
can be utilized for drying the specimens. While the results are 
not absolutely accurate, they are sufficiently so to teach very 
forcibly the lesson that all plants contain a great deal of water, 
and that many of them are almost entirely water. 


Botanical News.—A new monthly periodical,—/opular Gar- 
dening,—which first made its appearance last year, promises to 
become of interest to botanists as well as gardeners. It is pub- 
lished in Buffalo, N. Y. Rev. Francis Wolle, of Bethlehem, 
Pa., well known as a student of the fresh-water alge and 
author of a most useful work on the “‘ Desmids of the United 
States,” is preparing a treatise on the Fresh-Water Algz of North 
America. The work may be expected about the middle of the 
year. It will be illustrated by one hundred and fifty plates, con- 
taining two thousand figures. We trust that the enterprising 
author will be rewarded by an abundance of orders for the book, 
which necessarily must be somewhat expensive. In the Feb- 
ruary number of the Yournal of Botany Richard Spruce describes 
anew Hepatic (Lejeunea holt) from Ireland, and J. G. Baker a 
new fern (Polypodium microchasmium) from Jamaica. A recent 
number of the Gardeners’ Chronicle (February 12) contains a fine 
“ink-photo.” of a group of British Guiana palms (J/aximiliana 
regia)———The following are among the botanical books an- 
nounced for early publication: An elementary class-book of 
botany, by Dr. Gray, “to take the place,” according to the 
Botanical Gazette,‘ of ‘How Plants Grow’ and the ‘ Lessons’;” 
an introduction to the study of lichens, by Henry Willey, of 
New Bedford, Mass.,—according to the Zorrey Bulletin, “ it will 
include the collecting and mounting of lichens, their structure 
and organs, the distribution of North American species, the 
history of lichens, with aids to their study;” a treatise on the 
fresh-water algz of North America, by Rev. Francis Wolle, of 
Bethlehem, Pa.,—this work, of which mention has already been 
made, will be fully illustrated with colored plates; a treatise on 
the natural families of plants (“ Die natirlichen Phanzenfamilien’’), 
by Professors Engler and Prantl, to be i!lustrated by many thou- 
sand wood-cuts to illustrate the structure; the anatomy and 
classification of the Hymenomycetes of Europe (Les Hymeéno- 
mycetes d'Europe), by N. Patouillard. Among recently-pub- 
lished botanical books are the following: “Lectures on the 
Physiology of Plants,” by Dr. S. H. Vines; “ Outlines of Classi- 
fication and Special Morphology of Plants,” by Dr. K. Goebel ; 
“Grasses of North America,” by Dr. W. J. Beal; “ Microbes, 
Ferments, and Moulds,” by E. L. Trouessart; the new edition 
of Rabenhorst’s “ Kryptogamen Flora;” vol. i. “ Pilze,” by Dr. 
Winter; vol. ii. “ Die Fampflanzen,” by Dr. Luerssen; vol. iv. 
“Die Laubmorse,” by Limpricht (these are appearing in parts, 
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each containing sixty-four pages). Valuable exsiccati now 
publishing are: Ellis & Everhart’s “ North American Fungi’ ; 
Linhart’s “ Ungarus Pilze”; “ Der Belgischen Muscineen,” by 
Aigret and Francois; Wittrock and Nordstedt’s “ Algw Aquz 
Dulcis Exsiccate”; Krieger's “ Fungi Saxonici Exsiccati’; 
Winter’s “Fungi et Extraeuropzi Exsiccati.” 

Recent catalogues of botanical works which will prove valuable 
to botanical book-buyers are as follows: “ A Catalogue of Bo- 
tanical Works,” by Dulan & Co., 37 Soho Square, London; 
“ Bulletin Trimestriel des Sciences Naturelles’: of Paul Klinck- 
sieck, 15 Rue de Séores, Paris; “ Katalog No. 202,” von Hein- 
rich Lesser, of Breslau; “ Verzeidenis von Werken aus dem 
Gesamtgebeite des Botanik,” von List & Frank, Leipzig ; Koeh- 
ler’s “‘ Katalog No. 448” (Flore, Anatomia et Physiologia Plan- 
tarum, Pnanerogame, etc.) and No. 449 (Cryptogamz), Leipzi 


ENTOMOLOGY .? 


On the Emergence of a Caddice-Fly from the Water.— 
On one occasion I had the good fortune to observe a caddice-fly 
leave the water and take its first flight. The specimen was an 
Hydropsyche, which I was breeding in an aquarium in my lab- 
oratory. It swam to the surface of the water repeatedly, using 
its long mesothoracic legs. When swimming, these legs were 
extended at right angles to the body like a pair of oars. The 
insect was unable to crawl up the vertical side of the aquarium, 
and after clinging to it for a short time it would lose its hold and 
sink back to the bottom. After watching it for a time I lifted it 
from the water by means ofa stick. At this time its wings were 
in the form of pads, which were but little, if any, longer than the 
wing-pads of the pupa, as shown by the cast pupa-skin found 
floating on the water. The instant the creature was free from 
the water its wings expanded to their full size, and immediately 
it flew away several feet. In my efforts to catch the insect I 
found that it had perfect use of its wings, although they were so 
recently expanded. The time required for the insect to expand 
its wings and take its first flight was scarcely more than one 
second; it was certainly less than two. As these insects nor- 
mally emerge from rapidly-flowing streams which dash over 
rocks, it is evident that if much time were required for the wings 
to become fit for use, as is the case with most other insects, the 
wave succeeding that which swept them from the water would 
sweep them back again and destroy them.— F¥. H. Comstock. 


Destruction of the Codlin-Moth by Arsenical Poisons.— 
In the first of a series of bulletins to be published by the State 
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entomologist of Illinois Professor Forbes gives the results of a 
series of experiments made by him to test the efficiency of ar- 
senical poisons in the protection of apples from the codlin-moth. 
From observations and experiments which he details, he esti- 
mates that about fifty per cent. of the possible apple crop is sac- 
rificed to this insect. As the value of the apple crop of Illinois 
for the five years preceding 1884 is shown by the assessors’ re- 
ports to have been about four and three-quarter million dollars, 
the value of the apples destroyed in an average year may be 
placed at this sum. A part of the apple crop reported, however, 
is doubtless obtained from neglected orchards, too badly damaged 
to repay especial attention; and in many cases, also, where the 
trees are heavily laden, the apples remaining uninjured after the 
codlin-moth has done its worst may amountto more than half 
the fullest crop permissible. Making for these and other modi- 
fying circumstances the liberal allowance of fifty per cent., Forbes 
estimates the loss due to the apple-worm in Illinois at one-half 
the value of the average crop, or two million three hundred and 
seventy-five thousand dollars. He then goes on to show that at 
least seven-tenths of this loss may be prevented by a single re- 
medial measure so simple that any one may apply it, and without 
cost so far as its effect on the codlin-moth is concerned. 

The insecticide employed was Paris green in water sprayed 
upon the trees with a force-pump. Three-fourths of an ounce 
by weignt of Paris green, of a strength to contain 15.4 per cent. 
of metallic arsenic, was stirred up in two and a half gallons of 
water. White arsenic was also used, but was found not to be as 
efficient as Paris green; and the leaves on the trees which were 
sprayed with arsenic were scorched, while those to which Paris 
green was applied were entirely uninjured. 

The time of, year at which poisoning is most effective is in the 
spring, after the apples have begun to form, and while they are 
still upright. The poison lodges in the calyx, where, as is well 
known, the egg of the codlin-moth is laid. The young larva is 
thus poisoned as soon as it begins to eat its way into the apple. 
Later in the season, after the apples have begun to hang down- 
wards, spraying will not deposit the poison where it will be 
reached by this insect. Moreover, it is dangerous to apply the 
poison late in the season, as it will lodge in the cavity about the 
stem of the apple, a position from which heavy wind and violent 
rain are not sufficient to remove it. 

The results of his experiments are given by Forbes with con- 
siderable detail. They show that by spraying once or twice with 
Paris green in early spring, before the young apples had dropped 
upon their stems, about seventy-five per cent. of the apples ex- 
posed to injury by the codlin-moth were saved. The incidental 
benefit to the crop in the protection of the trees against foliage- 
eating insects, and also against the Apple Curculio, by thus 
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spraying will fully compensate for the small expense of the 
Paris-green application. This expense, when the spraying is 
done on a large scale, with suitable apparatus, only once or 
twice a year must fall below an average of ten cents a tree. 


On the Life-History of a Dipterous Parasite of the Silk- 
worm.—Inthe new journal published by the Imperial University, 
Japan,’ Professor Sasaki gives a very important paper on a dip- 
terous parasite of the silkworm. Aside from the economic bear- 
ing of the paper, it is of interest to entomologists generally as 
giving a careful account of the habits of a parasitic insect which 
is peculiar in its mode of attack. 

The so-called “ Uji” disease, caused by the larva of a dipterous 
insect, Ugimya serttaria, plays terrible havoc among the silk- 
worms reared in May and July. When the silkworm is once 
infested by this parasite it dies either before or after it spins a 
cocoon; in the latter case the maggot eats its way out of the 
cocoon, thus leaving a round hole in it, with the consequence of 
making it unfit for reeling. In the spring or May brood of silk- 
worms some fifty to seventy per cent., or in extreme cases eighty 
per cent., are attacked by the parasite, and the damage done is 
correspondingly great. 

Fatal as the “ Uji” disease is to the silkworm, no systematic 
observations have hitherto been made on the habits and life- 
history of the maggot; but in this paper the insect is described 
in each of its stages, and considerable attention is given to ana- 
tomical features. We will notice, however, only that part which 
relates to the habits of the insect. 

The adult flies generally begin to appear in April. From this 
time to the middle of June they frequent mulberry-bushes. The 
eggs are laid on the under surface of the leaves, in close contact 
with the ramified veins. The eggs are fastened to the leaves and 
enveloped with a transparent glutinous substance. Usually the 
eggs laid upon leaves in the month of May, if undisturbed, will 
remain alive during the month of June, but later they are de- 
stroyed by the severe heat of the sun. At the time when the 
deposition of the eggs takes place most abundantly the silkworm 
is in its third or fourth moult. The eggs are taken into the body 
of the silkworm at this time with its food. The small size of the 
egg and the hardness of the shell protect it from injury by the 
jaws of the insect. 

In one to nine hours after the eggs are introduced into the 
digestive canal of the silkworm they hatch. The young larva 
measures 0.3 and 0.2 millimetre in length and breadth respec- 
tively. Its smaller anterior end is provided with a horny-hooked 
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jaw, while its broader posterior end has two spiracles, and each 
segment of the body is covered with a transverse row of sete. 

After remaining in the digestive canal from one to eight hours 
the larve pass out through the wall of the canal, and enter di- 
rectly into the ganglia which lie close beneath the canal, gener- 
ally leaving those ganglia free which are separated from the canal 
by the interposition of the silk-glands. 

A single silkworm has usually one or two of its ganglia in- 
fested by the maggots, but sometimes more are found. In one 
case Sasaki found five ganglia thus infested by the parasite. 
Furthermore, a single ganglion may have more than one para- 
site in its interior. Nevertheless, usually but one reaches ma- 
turity. When the maggots once infest the ganglia the silkworm 
becomes generally weakened, and its body presents an unusual 
aspect from severe irritation of the nervous system. The seg- 
ments are swollen out like the caterpillars of some hawk moths, 
and the disease is usually known by the silkworm-growers as 
Fushidaka or Fushiko—swelled segment. Generally the maggot 
remains in a ganglion more than a week, and when it has become 
two to five millimetres long, or even larger in size, it gets free 
and passes into the body cavity of the silkworm. After travelling 
through the mass of fat which occupies the greater portion of 
this cavity it searches for the portions of the tracheal system of 
its host, where the stigmata open. On reaching one of these 
places it forces its way into the chamber directly inside the 
stigma, and forms a sort of a cup for the reception of its body 
by heaping up the fats and muscular fibres of its host round the 
opening made on entering, and sticking them together with its 
saliva. The mouth of this cup is directed towards the body 
cavity, while its bottom opens into the stigma of its host. The 
maggot, which rests in the newly-formed cup, projects its anterior 
end into the body cavity from the mouth of the cup, while its 
posterior end is directed towards the bottom of it. In this po- 
sition the maggot anteriorly consumes fat as its food, and pos- 
teriorly respires the air which enters through the stigma. The 
cup which the maggot thus inhabits has a dark-brown color, 
partly produced by the action of the saliva upon the fats and 
muscles which build up the cup, and partially by the faeces 
which the maggot voids. When the cup thus colored is formed 
inside a stigma there appears a dark-brown or brownish-black 
patch around the stigma; so the presence of the patch is con- 
clusive evidence of the fact that the silkworm is infested by its 
parasite. The similar marking which occurs on the body of a 
pupa enclosed in a cocoon is always due to the same cause. As 
the maggot grows in size the cup enlarges in proportion, and the 
maggot remains in this abode until it attains its full maturity, no 
matter whether the silkworm meanwhile turns into a pupa or 
not. The maggot usually leaves the cocoon of its host in the 
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morning, especially of bright and hot days. Before changing to 
a pupa it usually crawls into the ground, getting down through 
some cracks or fissures in the floor of the house where it comes 
out. It descends to a depth of three or four inches before trans- 
forming. There is but a single generation in a year. 


Entomological News.—The vine-growers of Algeria are now 
seriously troubled by the destruction caused by a Chrysomelid 
beetle, H/altica ampclophaga. In some places more than a third 
part of the whole production is destroyed by it. It feeds on 
grape-vine leaves only, eating them as fast as they appear, and 
ultimately killing the vine. As it is a very prolific insect, pass- 
ing through at least five generations in a single summer, much 
is to be feared from it (Sctence, April 1). Mr. George D. Hulst 
doubts the conclusion of Riley, that the dehiscent species of 
Yucca are fertilized only by the agency of Fronudba yuccasella. 
Mr. Hulst saw many honey-bees within the flowers before they 
closed in the forenoon, and only a small proportion of the cap- 
sules examined afterwards contained larvz of Pronuba (Zyz¢omo- 
logica Americana, vol. ii. No. 12). Miss Ormerod’s “ Tenth 
Report of Observations of Injurious Insects” has just appeared. 


ZOOLOGY. 


Artificial Parthenogenesis.—Two cases of parthenogenesis 
induced by artificial stimuli are of interest. The first is that 
recorded by Tichomiroff (Archiv f. Anat. und Phys., 1886; Phys. 
Abth. Suppl. Bd.). We found, in the course of investigations 
instituted for another purpose, that the unfertilized eggs of the 
silkworm, under the influence of mechanical or chemical (strong 
sulphuric acid) stimuli, will develop. He concludes his short 
account with the following words: 1. ‘There can be no doubt 
that the eggs .of Bombyx mori are capable of parthenogenetic 
development ;” and, 2. “Such eggs which would not otherwise 
parthenogenetically develop may be induced to do so by stimuli.” 
More interesting are the observations of Dr. J. Dewitz (vol. 
Centralblatt, vii. p. 93). Normal parthenogenesis has been well 
authenticated in the case of the silkworms, but not in the Am- 
phibia| Dr. Dewitz, with another purpose in view, placed some 
unfertilized frogs’ eggs in a solution of corrosive sublimate, and, 
to his great astonishment, the next morning found them swollen 
and segmented. Some showed but one division, while others 
had divided several times. A few were irregular in their seg- 
mentation, but in the majority the normal order was followed. 
These facts were observed on the eggs of Rana fusca, R. escu- 
lenta, and Hyla arborea, and it was noticed that but a short im- 
mersion in the sublimate solution was sufficient to induce the 
segmentation. 
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Vitality of Encysted Forms.—Nussbaum, while studying 
the phenomena of digestion in Hydra, noticed that in the ex- 
crementa of the polyp there was a living embryo of Daphnia, 
the mother of which had just been eaten by the Hydra. The 
nettle-cells which killed the parent had not been able to affect 
the young. Led by this, Nussbaum killed pregnant female 
Daphniz with absolute alcohol and observed that the embryos 
afterwards developed, proving that the cyst was a great pro- 
tection. This immunity of the Daphnia embryo is, says Nuss- 
baum, of great importance to the perpetuation of both the Hydras 
as well as of the Daphnia itself. With their voracious appetites, 
a few Hydras would rapidly depopulate a pool, and then would 
have to starve themselves were it not for the protection afforded 
the embryos by these resisting cysts. A similar instance is 
afforded by the seeds of many plants which, as is well known, 
pass uninjured through the alimentary tracts of many fruit-eating 
animals. 


Sense-Organs of Sponges.—Von Lendenfeld describes, under 
the name synocils, some peculiar sense-organs in Grantia which 
had previously been described by Stewart as palpocils. From 
the surface project long conical processes, about 0.1 mm. in 
length, most numerous near the incurrent pores. These organs 


Synocils of Grantia ciliata. After von Lendenfeld. 


consist of prolongations of the mesodermal intercellular sub- 
stance, and are apparently covered with a delicate epithelium. 
At the base are several oval nuclei, each surrounded with an 
irregular envelope of protoplasm, which sends out roct-like 
processes, one of which runs to the tip of the synocil (see cut). 
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Von Lendenfeld suggests that the reason why these organs have 
escaped observation by all who have studied living sponges is 
that they are ordinarily retracted, and he recalls certain obser- 
vations which he had previously made on the retracted sense- 
organs of other sponges. He hints at interesting comparisons 
of these with some of the peculiar sense-organs of the higher 
Metazoa, but without entering into any detail. 


Organ of Smell in Crepidula.—The organ of smell, or os- 
phradium, of gasteropod molluscs is a patch of sensory epithe- 
lium, which is placed in close relationship with the two normal 
gills with which these animals are provided. In many forms, 
however, one of these gills is aborted, and occasionally its place 
is taken by another branchial organ (e¢.¢., Patella), which has no 
relation to the typical branchia. In many forms there is also 
what is known as the rudimentary gill; but Spengel has shown 
that this is not respiratory in its function, but is rather a sensory 
organ, variously modified in its appearance. Dr. H. L. Osborn 
describes (Zool. Anzeiger, x. 118) this osphradium as it occurs in 
Crepidula fornicata. In this species the gill fills almost the entire 
mantle-cavity, but on the left of the gill-ridge is a low ridge of 
eighteen or twenty papilla, each with a globular head and a 
short peduncle. This is the osphradium. The ridge from which 
the papilla arise is traversed by a nerve sending branches into 
each papilla. In addition to this Dr. Osborn notices the exist- 
ence of a peculiar high epithelium clothing the osphradial ridge, 
which differs from that on any other part of the mantle, and 
forms what appears to be a specialized organ. In this connection 
it may be mentioned that an investigation of the relations of 
osphradium to branchiz in the limpet Acmzea would be produc- 
tive of important results in settling the affinities of the family. 


A Larval Galeodes.—The Arachnida of the sub-order Solli- 
fuge are so little known that Croneberg’s recent description of 
a larval stage of one (Zool. Anzeiger, No. 247, 1887) is worthy of 
mention. These animals are peculiar among arachnids in the 
possession of a segmented cephalo-thorax. Our native species 
have been studied by the late J. D. Putnam, whose posthumous 
account was published by the Davenport Academy of Sciences. 
Croneberg’s account relates to Galcodes (or Solpuga) araneoides 
of the Transcaspian steppes. The young eggs had a diameter 
of 2 mm., while those ready to hatch measured 3.5 mm. Before 
hatching the abdomen is very large, while the cephalo-thorax 
(which is not represented as segmented in the figure) is thin, 
small, and quadrate. On hatching it appears as if the contents 
of the abdomen had been forced into the cephalo-thorax, as the 
former is now more ovoid, while the latter, as well as its append- 
ages, are greatly distended. The cephalo-thorax and abdomen 
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now show a weak segmentation, but the appendages as yet lack 
joints or tarsal claws. The hairy covering of the adult is lacking, 
there being only a double row of twelve bristles on the abdomen. 
There is no trace of abdominal feet at this stage, but they may 
have been present earlier. An embryonic wing-like process ex- 
tends from the cephalothorax, on either side, between the third 
and fourth pairs of feet. No trace of it occurs in the adult. Its 
function is extremely problematical, and Croneberg only recalls 
similar organs in the embryos of Asellus. 


Zoological News.—Protozoa.—R. S. Bergh has recently de- 
scribed two cases of division in the Dino-flagellates. (He employs 
this term for the old group of Cilio-flagellates, as the latter name 
is a misnomer; for, as was shown by Spengel in 1881, and by 
Klebs in 1883, independently there are no cilia in these forms.) 
The cases observed (Zool. Fahrbuch, ii.) were in Ceratium tripos 
and Dinophycts acuta. In each the process was essentially sim- 
ilar. For instance, in the former species the division took place 
across the body, one horn going with one half and the two 
curved horns with the other. Each half then proceeded to 
develop an envelope and the missing horn or horns. 


CaiLENTERATES.—Under this term Von Lendenfeld gives (Spen- 
gel’s Zool. Fahrbuch, ii.) a review of the fresh-water sponges and 
Ccelenterates of Australia, enumerating ten species in all. He 
describes a new sponge, 7udclla nigra, and a new hydroid, Cor- 
adylophora whitelegget. He also shows that the name //ydara 
oligactes Pallas (1766) has priority over A/ydra fusca Linne 
(1789). In his remarks upon the fresh-water fauna of Australia 
he comments on the fact that not only in the Ceelenterates, but 
in the Protozoa, all the species are closely allied to marine forms. 

EcuHINopERMsS.—P. H. Carpenter, in a note in Nature, says that 
the cysts on Comatula rosea, which he regarded as indicative of 
the existence of a British species of Myzostoma, prove not to be 
caused by those animals, but by a problematical organism re- 
sembling an egg in an early stage of segmentation, but in the 
poor state of the material at hand not capable of being carefully 
studied. Stains, in the hands of Dr. Graaf, yielded no nuclei. 

Dr. Ludwig gives a paper on the Holothurians collected by 
the recent voyage of the Italian corvette “ Pisani,” around the 
world, and supplements it by descriptions of those collected by 
the Italian ship “ Vedetta” in the Red Sea. These papers are in 
vol. ii. of the Zool. Fahrbuch. In vol. i. of the same publication, 
which has just come to hand, the same student has a review 
of the Echinoderm fauna of Bering Sea. 


Worms.—Villot gives (Azz. Sct. Nat., VIL, i.) a supplementary 
revision of the hair-worms (Gordiacez), which changes somewhat 


his former paper of a dozen years ago (Arch. Zool. Exp.). He 
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regards Leidy’s Gordius subspiralis as being really G. aguaticus, 
while the species described by the American author under the 
latter name is something else. Leidy’s Gordtus robustus is prob- 
ably G. violaceus Baird. 

U. Drago describes (Bull, Soc. Ent. Jtal., xix., 1887) a new 
genus and species of Oligochete worm (Lpithe/phusa catanensis), 
which occurs as a parasite on the gills of the Sicilian land-crab 
Thelphusa fluviatilis. It belongs to the family Enchytraide. 

Kennel has a paper (Zool, Fahrbuch, ii.) on the land-leeches of 
tropical America, enumerating three species, of which Cy/icobdella 
coccinea belongs to a genus before known from the same region, 
while Lumbricobdella scheffert is a new genus, as well as a new 
species. The paper goes considerably into habits as well as struc- 
ture, but contains no reference to Dr. Whitman’s recent work on 
the land-leeches of Japan, already noticed in these columns. 

R. von Lendenfeld notices (Zool. Fahrbuch, i.) the occurrence 
of Tenia ecchinococcus in Australia, and concludes, from the pe- 
culiarities of its distribution, etc., that the dingo, or native dog, 
is largely responsible for its dissemination. 


CrusTAcEA.—At the meeting of the Linnzan Society of Lon- 
don a paper was read by Dr. P. P. C. Hoek, of Leiden, upon the 
rare barnacle Dichelaspis pellucida Darwin. The genus Dich- 
elaspis is a genus of barnacles, allied to Lepas, of which several 
species are known. Some occur upon the bodies of various 
Crustacea, but this species is only known from the sea-snakes 
of the Indian Ocean. Darwin obtained his specimens from the 
scales of one of these Hydrophide, and since his description was 
published no other specimen has been recorded until the present 
one, which was likewise found attached to another of these snakes 
from the Mergui Archipelago. 

Maurice Leger describes (Azn, Sct. Nat., VII., i.) two cases of 
monstrosities in the spiny lobster (Palinurus). In one instance 
the antennula of one side is terminated by three flagella, while 
in the other the fourth left thoracic foot has three branches 
arising from the coxa, each with the normal number of joints. 
In cases like these it seems difficult to draw any important mor- 
phological conclusions, for in zoology teratology does not seem 
to have the value it has in botany. The paper is illustrated with 
a well-drawn plate. 

Garpini has a paper on the anatomy of the Cypridina, illus- 
trated by five plates, in the nineteenth volume of the “ Bulletin 
of the Italian Entomological Society.” The paper is chiefly 
descriptive, and enters but little into comparisons. 

Birps.—The second English specimen of the Harlequin duck 
(Cosmonetta histrionica) was taken in Northumberland in Decem- 
ber last. It is normally a member of the Arctic fauna, being 
circumpolar in its range. 


: 
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FisHes.—Prof. C. Gilbert has an important paper on rare and 
little-known etheostomine Percidz in the “ Proceeds. of the U.S. 
National Museum.” Several new species from Southwestern 
rivers are described, 

Prof. A. Heuprin describes, in a very imperfect manner, a 
catfish which he supposes to be new, from Lake Okeechobee, 
Florida. It is a pity that Professor Heilprin did not, in his 
description, imitate some of the numerous good descriptions to 
be found in American ichthyological literature. 

Dr. G. A. Boulenger has recently described some new species 
of fishes from the Congo. 

BATRACHIA AND ReptitiA—Dr. G. A. Boulenger has pub- 
lished, in the Axnals and Magazine of Natural History, a list of 
the species from the department of Rio Grande do Sul of Brazil. 
He enumerates: Testudinata, 6; Crocodilia, 1; Lacertilia, 14; 
Ophidia, 42; Batrachia anura, 27; do. Urodela ceciliidz, 1. 
Total, 63 Reptilia, 28 Batrachia. 

Professor Cope describes, in the “ Proceedings of the U. S. 
National Museum,” a new species of water-snake, of the genus 
Tropidonotus, allied to the 7: woodhousei, which he calls 7: disectus. 
It is only known from a specimen which was killed in the grounds 
of the armory, near the National Museum, in the city of Wash- 
ington, D. C. 

Dr. G. A. Boulenger has distinguished two species of the 
genus Bombinator in Europe. The &. domdzna Linn. is yellow 
below, has closely-placed dermal tubercles, etc., and inhabits 
high ground. The &. zgueus Linn. inhabits lower levels, and is 
black below, with large crimson splotches, and has the dermal 
tubercles sparse, etc. 


EMBRYOLOGY. 


The Embryology of the Monotremata and Marsupialia.— 
In Nature for March 31, 1887, the following abstract is given of 
the first part of a memoir by W. H. Caldwell, with the above 
title, which was presented at the meeting of the Royal Society 
held on March 17 last. Deeming the subject one of unusual 
interest, the author’s abstract is here given in full : 

“(1) Zhe Egg-Membranes.—In Monotremata, in very young 
ova, a fine membrane exists between the single row of follicular 
cells and the substance of the ovum. This membrane, which I 
will call the vitelline membrane, at first increases in thickness with 
the growth of the ovum, and through it pass numerous fine pro- 
toplasmic processes connecting the protoplasm of the follicular 
cells with that of the ovum, and serving to conduct food-granules, 
which, appearing in the neighborhood of the nuclei of the cells, 
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travel thence to the ovum; food-granules also appear in the 
neighborhood of the germinal vesicle, and travel away from it; 
hence the horseshoe-shape of the yelk-mass as seen in section. 

“The time during which food-granules are thus passing from 
the follicular cells to the ovum may be called ‘the yelk-forming 
period.’ 

“It is succeeded by a period during which the vitelline mem- 
brane again becomes thin, the follicular cells are reduced to a 
single layer, and the cells are very thin and flat. This period 
may be called ‘the absorption-of-fluid period,’ since during it 
the ovum absorbs large quantities of fluid through the thin 
vitelline membrane and single layer of thin follicular cells, and 
thereby increases largely in size. 

‘This is in turn succeeded by a third period, during which the 
follicular cells again become active, multiply, increase greatly in 
size, and give rise, between themselves and the vitelline mem- 
brane, to a deeply-staining homogeneous layer, which I will call 
the chorion. This period may be called ‘the chorion-forming 
period. All these three periods are gone through while the 
ovum is still in the follicle. 

“Upon the bursting of the follicle and the reception of the 
ovum in the Fallopian tube, a few of the follicular cells remain 
attached to the chorion; the majority are left behind within the 
burst follicle. 

“During the passage along the Fallopian tube the vitelline 
membrane again increases in thickness, and the chorion, also 
increasing in thickness, absorbs fluid and becomes ¢he albumen 
layer. Outside this now appears a new structure, tle shell or 
shell-membrane, of tough, parchment-like consistency,’ not 
staining with reagents. I have not yet traced the deposition 
of the shell to the activity of any special glands; but I can say 
that the shell-membrane does not increase at the expense of the 
chorion or albumen layer. 

“ After reaching the uterus both vitelline membrane and shell- 
membrane increase in thickness, but the albumen diminishes and 
disappears, serving, apparently, for the nutrition of the ovum. 
Immediately beneath the vitelline membrane a new layer is now 
seen in hardened preparations; but it may be shown that this 
layer is really fluid, yielding a coagulum which stains deeply 
with reagents, the fluid being apparently derived, through the 
membranes, from the uterine glands. 

“In Marsupialia the history of the vitelline membrane, save 
that ‘the yelk-forming period’ is not marked off from the ‘ab- 
sorption-of-fluid’ period, is similar to that in Monotremata. I 
have not been able to trace the beginning of the ‘chorion’ while 
the ovum is still in the ovary in Marsupialia; but in an ovum of 


t «Tn the laid egg of Echidna I have not detected calcic salts, but that of Orni- 
thorhynchus gives rise to gas when treated with dilute acid.” 
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Phascolarctos from the uterus I found a chorion like that of 
Monotremata, and surrounded, moreover, by a thin, transparent 
membrane,—a shell-membrane. Within the uterus the chorion, 
increasing in thickness, becomes transformed into an albun en 
layer, and is eventually absorbed, passing through the vitelline 
membrane to nourish the ovum, so that eventually the vitelline 
membrane comes to be close to the shell. 

‘As in Monotremata, a coagulable, and, when coagulated, 
deeply-staining fluid makes its appearance between the vitelline 
membrane and ovum (blastoderm). 

“The shell-membrane persists until the developing ovum be- 
comes fixed to the walls of the uterus, after which it disap- 
pears.” 

The paper then compares the egg-membranes just described 
with those of Placentalia and those of Vertebrata generally. 

“(2) Segmentation—The telolecithal ova of Monotremata 
and Marsupialia go through a partial segmentation. The ova 
of Placentalia segment completely, but the resulting blasto- 
dermic vesicle is identical with that produced by partial seg- 
mentation in Monotremata and Marsupialia. 

“In Monotremata there is a posterior lip to the blastopore 
similar to that of Elasmobranchii. The epiblast grows in so 
rapidly from the sides that a primitive-streak region is formed 
in front of the posterior lip long before the epiblast has enclosed 
the yelk. This unenclosed area in front of the primitive streak 
probably includes a region where the hypoblast (yelk) has sec- 
ondarily broken through the epiblast. The existence of sucha 
region would hide the position of the anterior lip of the blasto- 
pore. The circumference of the circle made up by the larger 
arc of the edge of the blastoderm on the yelk, and the smaller 
arc of the posterior lip of the blastopore, is a measure of the 
quantity of yelk in a meroblastic ovum. 

“In Marsupialia the epiblastic growth encloses the hypoblast 
at a very early age, except over a very narrow slit in front of 
the posterior lip of the blastopore. This slit corresponds to the 
area enclosed by the circle described above in a meroblastic egg. 
The primitive streak is not conspicuous at an early age because 
of the large size of the cells. No hypoblast projects through 
the epiblast in front of the primitive-streak region. I would 
explain the segmentation and the gastrula of Placentalia in the 
same way. Balfour’s objection (* Comp. Embryol.,’ vol. ii. p. 187) 
to Van Beneden’s original comparison of the blastopore of the 
rabbit with that of a frog is explained away by the presence of 
a posterior lip to the blastopore in Marsupialia. My explanation 
postulates the existence of a similar structure in the rabbit. The 
blastopore of the rabbit corresponds, therefore, to the whole area 
marked out by the growing epiblast and the posterior lip of the 
blastopore, before the closing of the primitive-streak region, or 
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to this area minus the secondary extension, caused by the pro- 
jecting yelk in the Monotremata.” 

[Selenka, in his recently-published memoir? on the develop- 
ment of the opossum (Didel/phys virginiana), has shown that 
there remains but little doubt respecting the homology of Van 
Beneden’s blastopore with the blastopores of Marsipobranchii, 
Amphibia, Elasmobranchs, Aves, and Reptilia. It is also inter- 
esting to note that he does not find that any part of the ectoblast 
is converted, in the blastodermic vesicle of the opossum, into the 
transitory Reichert’sche Deckschicht, as in the blastodermic vesicles 
of Rodentia generally. He also shows that the segmentation 
is very distinctly meroblastic at first, and therefore unlike that 
of the ova of Placentalia, and that the blastosphere finally in- 
cludes more or less non-nucleated yelk-material, while the pe- 
ripheral epiblast, at certain points on the blastodermic vesicle, 
becomes thickened and efficient in taking up the albumen which 
lies between the inner face of the zona pellucida and the ex- 
ternal zona or granulosa-membrane.—ED. ] 


SCIENTIFIC NEWS. 


—The British Association for the Advancement of Science 
will hold its fifty-seventh meeting at Manchester the week com- 
mencing Wednesday, August 31, 1887, under the presidency oi 
the eminent chemist, Sir Henry E. Roscoe. The local commit- 
tee is very desirous of giving to this meeting an international 
character, and to this end have sent invitations to large numbers 
of scientific gentlemen both on the continent and in America. It 
is desirable that all intending to be present should inform the 
local committee (38 Barton Arcade, Manchester, England) at an 
early date, so that the necessary arrangements may be made. 

—The American Association for the Advancement of Science 
will meet this year in New York City. The meeting will begin 
August 10 and continue one week. This is the first time that a 
meeting has been held in New York, and a large attendance is 
expected. Arrangements have been made by which the various 
sessions will be held in the buildings of Columbia College. The 
retiring president, Professor E. S. Morse, of Salem, Mass., gives 
the presidential address, and the meeting will be presided over by 
the incoming president, Professor S. P. Langley, of Alleghany 
City, Pa. <A local committee will be appointed, which will make 

* Studien iiber Entwickelungsgeschichte der Thiere. 4tes Heft, 4to. Wiesbaden, 


1886. 


1887] Scientific News. 493 


all needed arrangements, due announcements of which will be 
made. The permanent secretary is Professor F. W. Putnam, of 
Salem, Mass. The attention of members is called to the nuw regu- 
lations regarding communications to be read at the meeting, and 
which resulted in the publication of the Proceedings of the Buffalo 
meeting more promptly than in any recent year. 

—The next annual meeting of the American Society of Micro- 
scopists will be held in Pittsburg, Pa., commencing August 30, 
1887. The president, Professor William A. Rogers, of Water- 
ville College, Waterville, Me., or the secretary, Dr. D. S. Kellicott, 
119 Fourteenth Street, Buffalo, N. Y., will furnish all desired 
information concerning the society or the meeting to any one who 
may apply to them. 


—Entomologists will be pleased to learn that Mr. Samuel H. 
Scudder’s “ Butterflies of New England,” a work proposed many 
years ago, is rapidly approaching completion. It will be, as far 
as possible, exhaustive, and will be illustrated by from seventy to 
a hundred plates, besides several hundred cuts in the text. 


—lIt is the present intention of the United States Fish Com- 
rission to send the steamer “Albatross” to the Pacific shores 
next year to conduct there investigations similar to those which 
have been carried on for the past fifteen years along the Atlantic 
coast of the United States. The Commission is now engaged in 
preparing, in connection with the Signal Service and Light-House 
Board, temperature charts of the Atlantic from Maine to Florida. 
These are to have isothermals of ten days’ means, and it is heped 
that they will throw considerable light upon the migrations of 
the more important of the economic fishes. 


—tThe second edition of the late Professor Balfour’s “ Treatise 
on Comparative Embryology” is announced by the publishers as 
a “reprint without alteration” of the first edition. An examina- 
tion, however, reveals a very serious alteration, in that the pages 
of the new edition are not the same as those of the old, a matter 
of considerable importance when one wishes to refer to some 
statement. For this alteration there is no excuse. 


—The botanical collections of the late Thomas Moore have 
been acquired by the Royal Herbarium at Kew. They are espe- 
cially rich in ferns. 


—Among the recent deaths of scientific people we notice those 
of Professor Vincenzio Tenore, the botanist, at Naples; Dr. Cor- 
nelius Marinus van der Sande Lacoste, the student of mosses, at 
Amsterdam, January 15, at the age of seventy-two; Dr. A. Po- 
korny, the botanist of Vienna, at Innspruck, December 29, 1886, 
at the age of sixty-one; Dr. August Wilhelm Eichler, Professor of 
Botany at Berlin and author of the “ Flora Braziliensis,” March 2, 
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at the age of forty-eight; Dr. G. Kirchenpaur, of Hamburg, the 
author of several works on zoophytes, March 8; Valére Liénard, 
anatomist and assistant to Felix Plateau, at Brussels, August 20, 
1886, aged thirty-one; Dr. Eduard Becher, entomologist, at Vi- 
enna, November 11, 1886; Dr. J. E.Schodler, anatomist and student 
of the Entomostraca, at Berlin, November 19, 1886; Jules Lich- 
tenstein, entomologist and student of the aphides, at Montpellier, 
France, November 30, 1886, aged sixty-eight; Adolf Werne- 
burg, student of Lepidoptera, at Erfurt, January 21; Professor C. 
W. ‘He ring, student of Lepidoptera, at Stettin, February 1, aged 
eighty-five. 

—With the present volume (the third) of Extomologica Amert- 
cana Mr. John B. Smith resigns the editorship, his place being 
taken by the Rev. George D. Hulst, of Brooklyn, N. Y. 

—Harper & Bros. announce for early publication an edition of 
Charnay’s “Ancient Cities of the New World,” translated from 
the French by J. Gonino and Helen S. Conant. The work deals 
with Charnay’s explorations in Central America, under the patron- 
age of the Lorillards. 

—At the sale of the library of the late A. T. Stewart, Audo- 
bon’s “ Birds” brought thirteen hundred and fifty dollars, and 
Catlin’s “ North American Indian Portfolio” forty dollars. 


—Mr. S. E. Cassino, of Boston, will publish early in 1888 a 
new edition of his “ Directory,” which will give the names and 
addresses of the scientists of the world. The same house also 
announces for early publication Strasburger’s “ Botanische Prac- 
ticum,” translated by Rev. A. B. Hervey. 

—Baron Eggers is to conduct a series of botanical explora- 
tions during the coming year inthe higher mountains of San 
Domingo, the flora of which is almost entirely unknown. 


—The Royal Society is to introduce a new feature in the 
“ Philosophical Transactions” the present year. They will in the 
future be published in two parts,—one containing papers relating 
to the mathematical, the other to the natural, sciences. 

—Dr. C. Gottsche has been elected custodian of the mineral- 
ogical collections of the Natural History Museum at Hamburg. 


—The new university building at Upsala will be dedicated with 
appropriate ceremonies May 18. The king of Sweden will be 
present, and representatives are expected from many European 
universities. The building was begun in 1870, and is the finest 
structure devoted to higher education in Europe. 

—Engelmann, the well-known publisher of Leipzig, announces 


a large work on the “ Natural Families of Plants,” edited by Pro- 
fessors A. Engler, of Breslau, and Karl Prantl, of Aschaffenburg. 


1887] Proceedings of Scientific Societies. 495 


The collaborators will be numerous, embracing such well-known 
names as Cohn, Eichler, Luerssen, Pfitzer, etc., thus insuring a 
thoroughly reliable work. It is estimated that the whole work 
will make some five thousand pages, illustrated with several 
thousand wood-cuts. It will be published in parts of forty-eight 
pages each, at a subscription price of a mark and a half each. 


—Dr. Brown-Séquard, of Paris, has been elected President of 
the French Zoological Society, in the place of the late Paul 
Bert. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


Boston Society of Natural History.—April 6, 1887.—Dr. 
Edward G. Gardiner spoke of the development and homologies 
of hoofs, claws, and nails, discussing his own studies as well as 
those of Dr. Boas, of Copenhagen. Mr. Samuel H. Scudder 
read the results of his studies of fossil butterflies. Fossil but- 
terflies, he said, are very rare. About thirty thousand specimens 
of fossil insects are now in collections, the celebrated beds at 
Florissant, Colorado, furnishing about half of these. Of this 
large number only sixteen are butterflies, nine of these being 
from the European tertiaries and seven from Florissant. These 
sixteen belonged to three existing families, the American species 
all being members of the Nymphalidz, while the European were 
divided among this family and the Hesperidz and Papilionide. 
The European species showed many resemblances to the forms 
found in the East Indies and sub-tropical America to-day, while 
the American specimens were more American in relationship. 
One, however (a member of the Libythzinz), found its nearest 
living relative on the coast of West Africa. One specimen of 
these insects was remarkably well preserved. Not only did it 
show the structure of antenne, palpi, legs, and wing-nervures, 
but it was possible to detect the pattern of the color-markings, 
and even to draw some of the scales on the wings. Suggestions 
as to the possible food-plants, based on the present habits as well 
as on contemporaneous flora, were given. 


Middlesex [Mass. ] Institute——April 13, 1887.—The paper of 
the meeting was upon a trip to Alaska by William Chase. It 
was illustrated by lantern-views, and detailed, among other things, 
the appearance of the Muir Glacier, of Glacier Bay. 


Brooklyn Entomological Society.—March 1, 1887.—Mr. 
A. C. Weeks described the life-history of the moth Zarache 
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delecta. The striped larva, which somewhat resembles that of 
Alypia octomaculata, feeds upon the leaves of Hibiscus moscheutos, 
Mr. Weeks also spoke of the effect of the weather upon the time 
of emergence of imagines from the pupal state. 


Entomological Society of Washington.—March 3, 1887.— 
Mr. J. D. Sherman, Jr., gave a record of insects observed in 1886 
near Peekskill, N.Y. Mr. J. B. Smith called attention to the fact 
that the antennz of Cressonia juglandis resembled that of the 
Saturnians in its double pectinations, and that two species have 
hitherto been confounded under the name of Luerythura phasma. 
He also said that he regarded most of the so-called varieties of 
Callimorpha lecontet as entitled to specific rank, basing his opin- 
ion upon the large series in the museum. Dr. E. A. Schwartz 
enumerated eighteen species of Scolytidz occurring on 
inops, and exhibited and described the galleries made by /%4- 
ophthorus pullus. The central chamber is rather large and oval, 
and from it radiate from three to five long and undulating gal- 
leries. The larval galleries are greatly curved. 


Philadelphia Academy of Natural Sciences.—August 17, 
1886.—A letter was read from E. H. Thompson, United States 
Consul at Merida, Yucatan. The writer stated, with reference to 
the account of fatality from scorpion-bites in Durango, that in no 
case does death result from such a cause in Yucatan. Tingling 
and numbness result, and are relieved by strong ammonia. Miss 
A. M. Fields, in a letter from Swatow, China, stated that Bombyx 
mort can be readily raised on lettuce, but in that case yields 
coarser silk. Silk-glands taken from the larvz of several species 
of large moths just before entering the pupa stage are used for 
fishing-lines. Mr. Woolman presented a specimen of erythrite 
from French Creek, Pa. The mineral is rare in the State. 

August 24.—Mr. Meehan read a paper on the agency of insects 
in plant-fertilization. He held that the dependence of a plant on 
insect aid is rather an evidence that its race is nearly run. The 
long, black anthers of Cassta marilandica never seem to shed 
their pollen unless the membrane at the apex is broken by humble- 
bees, who pierce it to get at the contents. A plant covered with 
gauze neither shed pollen nor produced seed. 

September 14.—Miss H.C. DeS. Abbott read a paper on Sapo- 
nine, a compound which is always a constructive and formative 
element of the plant containing it, and one which, by its action 
on other elements, probably aids in nutrition. It is absent when 
the floral elements are simple, and increases in quantity as they 
are of higher grade. Chemical constituents are evolved fart 
passu with the evolution of the plant, and are a fit basis for bo- 
tanical classification. Miss Abbott also called attention to two 
new substances obtained by her from a Honduras plant, and to 
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chichipatin, a new dye. The Rev. Dr. McCook called attention 
to the longevity of some arthropods. He had kept a tarantula 
alive since 1882. The queen of Sir J. Lubbock’s colony of ants 
was seven years old in 1882. Dr. Leidy remarked that Muy- 
bridge’s photographs of lions in motion distinctly showed spots, 
though none could be detected by the eye. 

September 27.—Miss Fielde sent a communication relative to 
the spiritist practices of Chinese women. 

October 5.—Prof. H. C. Lewis read a paper upon the results 
of his last two years’ geological work in Europe. Glacial action 
was essentially identical on both sides of the Atlantic. The ice- 
sheet which once covered the greater part of Ireland was com- 
posed of confluent glaciers, while distinct local glaciers occurred 
in non-glaciated areas. There seem to have been five centres of 
glaciation. No evidence of any great marine submergence was 
discovered. Ice coming from Scotland across the North Channel 
seems to have joined the Irish sheet, and a mass of ice filled the 
Irish Sea, overriding the Isle of Man and Anglesea. Wales had 
three distinct systems of glaciers. The finest exhibition of a 
terminal moraine in England is at Ellesmere, Shropshire. Pro- 
fessor Lewis enunciated the principle that whenever marine shells 
occurred in glacial deposits at high levels it was not owing to 
submergence of the land, but to the advance of the ice out of 
the sea onto the land. He also believed that there had been but 
one advance of the ice. Probably the land had been elevated 
some five hundred feet, with a fall of temperature of about 10° 
Fahr. Professor Heilprin exhibited a series of fossil shells of the 
genus Fulgur, showing the derivation of the forms from each 
other. Miss L. E. Holman told of a new mode of multiplication 
of amcebz. A smaller one was enveloped by a larger and after- 
wards released; it then threw out spores. 

October 17.—Professor Heilprin called attention to the dis- 
covery, in the Miocene beds of Tampa, Fla., of three species of 
Partula, a genus now confined to a small group of Polynesian 
islands. The probability of a former connection between the 
Atlantic and Pucific was spoken of. A fossil cowry from Florida 
was distinguished from all known forms by the presence of a 
sulcus from the mouth around the apex. 

October 24.—Mr. Meehan gave soine facts of local plant dis- 
tribution. In one case, under the shelter of a blackberry-bush 
in a cleared spot in a wood, twenty-two species not found in 
other parts of the wood had sprung up. Professor Ryder ex- 
hibited a curious fish, related to Gastrostomus, dredged by the 
“Albatross” in fifteen hundred and nine fathoms. Professor 
Scott presented a paper on Mesonyx and Pachyena. 

November 2.—Professor Ryder spoke concerning the last ex- 
periments in oyster culture carried on by the United States gov- 
ernment. Mr. Meehan gave reasons for the belief that cold 
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alone would not account for the effect produced on plants at the 
close of the year. 

November 9.—Prof. J. A. Ryder called attention to the fact 
that the oil-drops in the eggs of M/ucropus venustus are one- 
seventh of the whole mass, and they will float until the oil is 
separated. The buoyancy of the ova of the cod is not caused 
by the oil-drops inthem. Dr. Koenig described a silicate allied 
to black garnet, but with eight per cent. of titanic oxide. Dr. 
Dolley stated that the organ in Porpita supposed by Conn and 
Beyer to be a sense-organ was, in truth, a mucous gland furnish- 
ing a plentiful secretion to the tentacles. Mr. Ford exhibited 
specimens to prove the increase of size of Avca pexata as it goes 
north and east. 

November 16.—Professor Heilprin described some miocene 
shells from Cumberland County, N. J. The specimens estab- 
lished the fact that these New Jersey beds belong to the lowest 
miocene. The same speaker showed a curious gastropod, which 
has a two-story shell. a dome being secreted by the mantle above 
the true spine. Dr. Koenig stated that “ schorlemite” was simply 
a modification of garnet. Professor Ryder described the extru- 
sion of the polar globules from fish-ova. A paper, ‘On an Un- 
described Meteorite from West Tennessee,” was presented from 
Dr. F. A. Genth. 

November 23.—Dr. Dolley called attention to the action of 
fibres of spider-web in starting lateral branches of stalactites. 
Professor Ryder gave the results of his investigation of the 
hepatic tubules of Oniscus. Professor Koenig placed on record 
the occurrence of a manganese-zinc serpentine at Franklin, N. J. 

November 30.—Miss H.C. DeS. Abbott announced the dis- 
covery of Hematoxylin, or logwood dye, in Sarica indica, In 
the bark it is more plentiful than in the logwood of commerce. 
Professor Ryder said he was in possession of facts which proved 
that pathological changes might be transmitted and become 
morphological. 

December 21.—Professor Heilprin described a new Aplysia 
from the west coast of Florida. The presentation to the Acad- 
emy of the collection of land-shells made by the late Mr. Brown, 
of Princeton, was announced. 

January 8, 1887.—Professor Ryder described certain funnel- 
shaped ducts on the catfish, just behind the head. They are 
urinary in function. A curious core, exactly fitting what seemed 
a bore-hole, was by Dr. Kcenig announced to be a natural prod- 
uct, and to consist of molybdenite. Mr. Meehan exhibited a 
form of fungus (Coradiceps taylor’) which is found on the heads 
of Australian caterpillars. Professor Heilprin described a new 
Ictalurus from Lake Okeechobee, Fla. 

January 22.—Dr. Fetterolf presented a slab of Mauch Chunk 
red shale from the base of the Carboniferous. It had a fine am- 
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phibian foot-print, stated by Professor Heilprin to be certainly 
that of an animal generically distinct from that characterized by 
the late Dr. Lea. Professor Ryder called attention to certain 
cells immediately surrounding the yelk of fish-ova. These take 
a deep color on staining, and in fishes of the shark and ray tribes 
have been seen to be sucked up by the heart of the embryo and 
thrown into the circulation. Dr. H. H. Rusby gave an account 
of his exploration of the coca region of Bolivia. His collection 
included two hundred and fifty to three hundred kinds of un- 
known drugs. A paper on ‘* New Generic Forms of Cretaceous 
Mollusca,” by Dr. C. A. White, was presented. 

January 25,1887.—Professor Ryder called attention to the exist- 
ence of pathological growths in the lower animals, and described 
a lobulated tumor from the heart of an oyster, a mass of organic 
tissue formed in the fore part of a shad’s alimentary canal, and 
the degeneration of the Wolffian bodies of a goldfish. A letter 
from Miss A. M. Fielde, describing the geology of Southeastern 
China, and accompanied by specimens of the rocks, was read. 
Granite, trap, and unfossiliferous red saydstone were among the 
rocks. Miss Fielde also announced the collection, around Swa- 
tow, of several forms of rhizopods identical with those described 
by Dr. Leidy from Philadelphia. Dr. McCook stated that Formica 
fusca, the ant enslaved by /. sanguinea and Polyergus lucidus, 
builds, when exposed to the attacks of the latter, a formicary, 
which is quite flat and has all its entrances concealed by grass 
and chips of bark. When the same species deems itself secure 
it forms a mound, over which openings are scattered without 
attempt at concealment. 


National Academy of Sciences.—The following papers were 
read at the meeting commencing April 19, 1887: “ On Chemical 
Integration,” by T. Sterry Hunt; “ Results of the Investigation 
of the Charleston Earthquake,” by C. E. Dutton. and Everett 
Hayden ; * On some Phenomena of Binocular Vision,” by Joseph 
LeConte; “ The Vegetation of the Hot Springs of the Yellow- 
stone Park,” by W. G. Farlow; “On the Fore Limb and Shoul- 
der-Girdle of Eryops, and on the Vertebrates of the Triassic,” 
by E. D. Cope; “On the Rainless Character of the Sahara,” by 
Elias Loomis; “ The Color of the Sun,” by S. P. Langley; “A 
New Map of the Spectrum,” by S. P. Langley; ‘“ Chemical Con- 
stitution and Taste,” by Ira Remsen; ‘“‘On a New Class of Com- 
pounds analogous to the Phthaleins,” by Ira Remsen; “ On the 
Decomposition of Diazo-compounds by Alcohol,” by Ira Rem- 
sen; “On the Ancestry of the Deaf,” by A. G. Bell; “On the 
Notation of Kinship,” by A. G. Bell; “ On the Determination of 
Orbits of Planets and Comets,” by J. W. Gibbs; ‘‘On the Ser- 
pentine of Syracuse, New York,” by G. H. Williams; “On the 
Barometric Oscillation—Diurnal and Annual,” by A. W. Greely ; 
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“On the Floridian Geology,” by W. H. Dall; “On the Taconic 
System of Emmons,” by C. D. Walcott; “Is there a Huronian 
Group?” by R. D. Irving; “On the Brain of Ceratodus, with 
Remarks on the General Morphology of the Vertebrate Brain,” 
by B. G. Wilder; “ Outline of the Ichthyological System,” by 
Theodore Gill. 

The following new members were elected: Prof. H. P. Bow- 
ditch, Boston; Prof. George H. Cook, New Brunswick; Prof. 
T. C. Mendenhall, Terre Haute. 

Dr. A. W. Hoffmann, Berlin, was elected foreign correspond- 


ent. 
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